








Write for Convenient 
New Wall Stock List 










lished monthly. 


THE FINAL TEST OF MERIT 


THE REFRIG paar SERV IC E ENG INEER, “Nickerson & Collins Co.. Publishers. 435 N. Waller Ave.. Chicago. Tl. 
7 ‘o. 6, June, 1939. Entered as second class matter March 4. 1938, Chic ago. Ill., under the 
of March 3, T8709. "bales in United States, $2.00 per year; all other countries, $3.00 ‘per ye 


- « « IS Perfomance 


® Ten years ago Rotary Shaft Seal was a “dark horse” to Refrig- 
eration. Today it is an odds-on favorite everywhere. The reasons 
for its sweeping popularity can be briefly told: it positively stops 
shaft leaks, is low in cost and easy to install, lasts longer, and 
ends service “call backs.” These are established facts, proved by 
ten years’ performance under every imaginable field condition. 


® Prove for yourself Rotary’s greater efficiency and economy. 
Make a few test installations. Check cost, ease and speed of 
installation, quiet operation, length of life and freedom from re- 
servicing with results obtained from seals you have been using. 
You'll be money ahead if you do. 


You now have the advantages of improved models 
and lower prices 


ROTARY SEAL COMPANY 
805 West Madison St. * Chicago, Ill. 


Continental European Office: Waldorpstraat 52, Den Haag, 
Netherlands 


Canadian Office: 382 Victoria Avenue, Westmount, Montreal 


ROTARY SHAFT SEAL 
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MUELLER BRASS CO. 
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FORGED BRASS MANIFOLDS 
MULTIPLE INSTALLATIONS 


@ This sturdy manifold is forged brass with heavy integral valve 
outlets designed to accommodate various sizes of valves. Mount- 
ing brackets are also integral with the body and flats for wrench 
grips are provided near the end. 


Manifolds are available with either two or three valve outlets so 
that by joining two or more sections together any required number 
of valves can be used. Each end of each section is provided with 
an inside pipe thread. Each end of each section is also machined 
on the outside to dimensions suitable for STREAMLINE Solder Fit- 
tings, thus the sections may be joined with either 1/2” pipe nipples 
or 1-1/8" solder type couplings or tees. Connections to the mani- 
fold may also be made either way. The open ends may be closed 
with pipe plugs or solder type caps. 


If two or more sections are to be joined, they may be connected 
straight in line or by means of a tee between two sections or 
between two groups of sections. The tee connection reduces flow 
restriction. 


Order through your jobber. He stocks our complete line. 


MUELLER BRASS CO.+ 


PORT HURON, MICHIGAN. 
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Careful buying requires that you weigh initial cost 
against the standard of performance you expect from 
what you purchase. Price is important, but equally 
important is functional efficiency. 


Henry passes both these tests with flying colors. Henry 
products are competitively priced, and lead in ad- 
vanced engineering design, exclusive features of con- 
struction, and range of size and type. Products of a 
quarter-century of manufacturing experience, their 
widespread trade acceptance proves superiority. 


Moreover, when you buy Henry products you get more 
than better operation. They safeguard you against 
expensive “call backs.'' Ask any man who has experi- 
ence specifying, buying or installing Henry products— 
he'll tell you that they really cost you less. 


WRITE FOR NEW 1939 CATALOGS 


Catalog 84—Dryers, Strainers and Large Line 
Valves for Freon, Methyl Chloride and 
Sulphur Dioxide. 


Catalog 53—Ammonia Valves and Forged 
Steel Fittings. 


HENRY VALVE CO. 


1001-19 No. Spaulding Ave. © Chicago, Ill. 
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TYPE 744 


CARTRIDGE DEHYDRATOR 
Easy to refill with new dehydrant 
cartridge. 





TYPE 709 DEHYDRATOR 
For small refrigeration units. 
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TYPE 882 STRAINER—With Felt Sack 
Inexpensive. Screw Cap. Easy to clean. 


Mot Complete 


LINE OF DRYERS, STRAIN- 
ERS AND LARGE LINE 
VALVES FOR REFRIGERATION 
AND AIR CONDITIONING— 


ALSO AMMONIA VALVES 


AND FORGED STEEL 
FITTINGS ” 
i 
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SAY SYLPAK= 











_ and be sur el ASK YOUR JOBBER 


-ITH the Sylpak Valve you get double protection... he avery ‘oe 
the double security of the sylphon plus a good covering Sylpak 
spring loaded packing . . . you can be certain that it will valves and hun- 
stay tight under every operating condition . . . under pulsa- eo —— 
tions .-.» vibration . . . excess pressure. lation and service 
On your next order to your jobber specify “Sylpak” and work. 
you can see for yourself why service men everywhere are 
sold on this valve. 


THE IMPERIAL BRASS MANUFACTURING CO. 
1204 W. Harrison St., Chicago, Ill 


IMPERIAL 


VALVES, FITTINGS, TOOLS AND ACCESSORIES 


jv sof iGehation ind ter conditioning 
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A GOOD LINE TO SELL £. | 
Cash in on the Reputation o Jaeeman’ 
GR-LIPMAN EQUIPMENT!7@ <<a. 


AIR CONDITIONING . 













When you recommend or sell GR-Lipman Commercial 
Refrigeration and Air Conditioning you know, in ad- 
vance, that the customer is going to be satisfied. You 
are ahead both in terms of good will and profit. You 
can stake your reputation on this equipment. 













@ FREON @ AMMONIA 
@ METHYL CHLORIDE 








If you are an “old-timer” in the refrigeration servicing 
field, you probably know from personal contacts, that 
Lipman Machines were giving good accounts of them- 
selves more than 20 years ago. Many of these old in- 
stallations are still doing full duty, to the complete sat- 








































nt isfaction of their owners. Basically sound in design and a ” 
e edit construction, GR-LIPMAN compressor units have, in Model F-153 
in addition, exclusive patented features which add to de- 1% HP. Mater-Cooled Freon 
Le pendability, efficiency, operating economy, and low ee 
M upkeep cost. The line includes a full range of sizes = 
Se from 14 to 40 H. P. Air- and water-cooled; Freon, Methyl — 
Chloride and Ammonia types. And now.. .‘‘packaged’”’ — 
Air Conditioning units for domestic and commercial —s 
use... with an almost unlimited sales market! Se ae 
You know the people who need this kind of equipment. — — 
Let us help you ‘cash in’”’ on your contacts. We have Model M-303 1 
an interesting proposition for service-dealers in terri- 3 ay an oy en ne 
tories that are still open. Get the facts, : 
at our expense. Use the coupon and 
the postage-free address label, provid- 
ed for your convenience. Do it today! 
GENERAL REFRIGERATION CORP. 
gtiné ; Dept. RS-639 Beloit, Wis., U.S.A. 
ve 
ar i068 
At left is GR-LIPMAN 
Room Conditioner... 
available in 2 models. Model 1110 
ienanek ome 10 H.P. by enone Ammo- 
Cooler and Air Condi- Cur out - Sere pel ® 
tioner . . . 3 models. curely to an ordinary size envelope. 








Se ee ee ee ee ee is a oe 











By the Authority of the Post Office | Prevage 
Department of the-United States, -—_ 
hi General Reirigeration Corporation | Addressee 
8 Offers a New Postage Prepaid 
32 Label for your convenience | 
ta ee [| BUSINESS REPLY LABEL 
: “ * First Class Permit No. 56, Sec. 510 P. L. & R., Beloit, Wisconsin 
INC General Refrigeration Corporation: 





GENERAL REFRIGERATION CORPORATION 
SHIRLAND AVENUE 
BELOIT, WISCONSIN 


Interested in your dealer proposition. 
Without obligation, send full details. 


] Name 
| Address 
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EXTRA DRY ESOTOO 


ANHYDROUS LIQUID SULFUR DIOXIDE 


Produced under rigid laboratory control to in- 
sure unusual purity, dryness, dependability. 
Available in 5, 10, 35, 70, 100, and 150 lb. cylin- 
ders, and in multi-unit tank cars. 


V-METH-L 
METHYL CHLORIDE 


High purity, extremely low acidity, meeting 
highest specifications of manufacturers of 
equipment designed for it. Shipped in 314, 6, 20, 
40, 60, 90, 130 lb. cylinders, and in multi-unit 
tank cars. 


METHYLENE CHLORIDE 


Refrigeration grade, used in centrifugal com- 
pressor systems. Supplied in 1 and 5 gal. cans 
and in 300 and 550 lb. drums. 


Solid drying agent. Highly efficient, absolutely neutral, easily re- 
ble. More ical than liquid types. Does not contaminate 





or change characteristics of any refrigerant. Packed in 1 1b. screw- 
capped metal cans. 


SEE YOUR VIRGINIA JOBBER 


VIRGINIA SMELTING CO. 


WEST NORFOLK, VA. 
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TYPE “B”’ 


Thermo Valve 


N offering the new Type “B” 
Thermo Valve, Alco Valve Com- 
pany brings all of Alco’s traditional 
accuracy and efficiency within the 
reach of all small refrigeration and 
air conditioning systems. It is a mod- 
erately priced control for small in- 
stallations, yet quality has not been 
sacrificed in the slightest degree. 


Features of Alco’s engineering include 
atomic hydrogen welded power as- 
sembly that reduces failures to an 
absolute minimum; built-in strainer 
with adequate filter area; outside 
adjustment with unusual angle con- 
struction that makes the adjusting stem 
always accessible no matter how 
















valve is installed; all metal construc- 
tion throughout. 

The Type “B” Thermo Valve is the 
result of extensive testing and devel- 
opment work in the Alco engineering 
laboratories. It is the ideal small ca- 
pacity refrigerant control, especially 
designed to provide the highest 
degree of evaporator efficiency for 
display cases, ice cream cabinets, and 
similar small installations. 

If you are interested in obtaining 
Alco accuracy, efficiency and de- 
pendability in a small capacity, low 
priced Thermo Valve it will pay you 
to get all the facts about the new 
Type “B”. 


See your jobber or write to Alco for complete information. 


ALCO VALVE COMPANY 


2630 Big Bend Bivd. 


St. Louis, Mo. 


ENGINEERED ee >... HIGHEST EVAPORATOR 


CONTROLS 
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You Asked for it— 


RANCO Built lt J 




















A GENERAL sy 
N vote 
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=e M rv 
Replacement Control LG ca 
\ 
E-A-S-Y to Install- | 
RJS- 830 
Thi: 
fift 
ORE time saved for service men! in 
This Ranco General replacement of ~ 
wide adaptability is ahendy easy to in- sa 
stall— either vertically or horizontally. 19: 
Single dial—fits practically all household eve 
refrigerators. 

Mounting brackets of RJS-830 have wide 

adjustment to fit all control mounting 

spacings. The dial pointer may be rotated 

on its shaft to line up with printed evap- 





orator shields. A long dial pointer shaft 
migry clearance for the pointer regard- 
ess of the thickness of the shield and dial 
plate. 


Ranco quality! Ranco dependability! At 
the right price. Ask your Ranco jobber. 


. Columbus, Uhio 
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A Monthly Illustrated Journal De- 

voted to the Interests of the Re- 

frigeration Service Engineer in the 

Servicing of Domestic and Small 

Commercial Refrigeration Systems 
and Oil Burners 


Official Organ 
REFRIGERATION SERVICE 
ENGINEERS SOCIETY 


Cover 


This month's front cover shows 
fifteen 'Sterilamps" in operation 
ina 13 ft. x 33 ft. refrigerator in- 
stalled in the Stop and Shop Mar- 
ket in Quincy, Mass. The equip- 
ment was installed in November, 
1937 and has been in operation 
ever since. See article on page 
11 on the "Sterilamp." 
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Nickerson & Collins Co. 
433-435 North Waller Ave. 

Chicago 


Telephones Austin 1303-1304-1305 
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All other countries $3.00 per year. 
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The new Detroit Air Filter is 
the former Arco Filter with 
added improvements. 
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2 LBS PER TURN |] 
118 PER TURN 


every element 


Be 


easily accessible 


HE Detroit No. 450 Refrigeration Con- 
po offer the maximum in accessibility 
and flexibility. A few turns of the knurled knob on the 
front of the cover plate releases that plate to expose 
the entire inner assembly of the control. And this 
retaining screw will not fall out—cannot get lost— 
it's fastened. 


Power Elements Interchangeable —The pressure 
element at the bottom of the control can be removed 
by backing out four retaining screws. It may be re- 
placed without disturbing any other part of the con- 
trol. It is equally as simple to exchange the pressure 
element for a temperature element. 


Snap Switch Removable —The moisture proof 
snap switch can readily be lifted off by releasing one 
screw. Its mounting is designed to prevent improper 
replacement. 

High Pressure Cut-Out Replaceable—The high 
pressure cut-out device is dismounted by the removal 
of one screw and the loosening of a second. The use 
of No. 450 Controls, because of their accessibility and 
flexibility, will save you a great deal of time and 
trouble on both installation and servicing work. 


Write for descriptive bulletins. 


DETROIT LUBRICATOR COMPANY 


General Of DETROIT, MICHIGAN 


RAILWAY AND ENG'NEERING-SPECIALTIES LIMITED, Monty 
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Rentschlerizing, an Aid 
to Refrigeration 


By T. R. PORTER * 


UTCHERS are starting to install in their 

refrigerators a system for directly re- 
ducing bacterial and mold spoilage. The sys- 
tem is supplementary to the refrigeration 
process, and is called Rentschlerizing. It 
Supplements refrigeration by reducing the 
number of bacteria and of mold spores 
which the low temperature is called upon to 
make inactive. 

The new and interesting part of the Rent- 
schlerizing equipment is an ultraviolet steri- 
liing lamp called “Sterilamp’.” It is a tube 
about half an inch in diameter, made of spe- 
cial glass, and in lengths of 10, 20 and 80 
inches. Several kinds of fixtures are avail- 
able for holding the tubes and reflecting the 
ultraviolet. A power unit for operation of 
from one to six Sterilamps! in series consists 
of a transformer, a protective relay and a 
starting button, all in an iron box 11 inches 
x 85¢ inches x 4114, inches. 

Electrically, the Sterilamp* is a low pres- 
sure mercury discharge tube, started by a 





*Special Products Department, Westinghouse 
mp Division, Westinghouse Electric & Manufac- 
ee Co. 
1 Trade mark registered by U. S. Patent Office. 
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high voltage surge of 400 to 750 volts and 
operated in series with a high inductance at 
a current of .08 to .05 amperes. Overall 
power consumption is about 14 watts for the 
30-inch tube, and less for the shorter. Steri- 
lamps’ are designed for operation from al- 
ternating current circuits of 105 to 125 volts. 
If 220V. A.C. circuits only are available a 
stepdown transformer must be used. Con- 
verter is required for use in D.C. districts to 
transform the power to A.C. 

The Sterilamp’ is a very efficient generator 
of selective wavelengths of ultraviolet pecul- 
iarly deadly to bacteria and mold. In fact, 
it is the first practical generator efficient 
enough to be utilized in refrigerators. Be- 
cause of its high efficiency, it gives only a 
small amount of visible light and very little 
heat. Its addition to the refrigeration load, 
when installed inside a refrigerator, is neg- 
ligible. Over 80 percent of its radiated 
energy is generated in the region of 2537 
angstrom units wavelength of ultraviolet 
radiation, which has been proven to be 
highly effective for bactericidal purposes. 


Most of the well-known fundamentals for 
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Fig. 1.—Three sizes of Sterilamps,! with nominal lengths of 10, 20 and 30 inches. 


operating walk-in boxes must be revised 
when Sterilamps1 are used as an adjunct 
to refrigeration. In explaining the reasons 
for revising these rules, some consideration 
may be given to the fundamentals of meat 
preservation. 

Refrigeration makes germs lazy; it does 
not kill them. The colder the box, the more 
inert are germs and mold spores within it. 
Were it not for practical difficulties, butch- 
ers would keep their boxes far below freez- 
ing to reduce spoilage. Two of the greatest 
difficulties preventing this are the unavoid- 
able drying out of meat surfaces which be- 
come dark and require wasteful trimming, 
and actual losses of weight in meat. Water 
evaporating from meat surfaces deposits on 
the freezing coils as frost and the humidity 


Fig. 2.—View of open control box, containing all Sterilamp ! auxiliary equipment for operation of from one 
to six Sterilamps! in series. 
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in the box thus is kept so low that the air 
soaks up water from the meat like a sponge. 
If the cooling coils could be run above 32 
degrees, no frost would form, humidity 
would remain high and meat would neither 
lose much weight nor darken easily. 

When some of the responsibility for re- 
ducing bacterial spoilage is lifted from the 
cooling process by the ultraviolet radiation, 
the temperature can be raised. Careful field 
tests over five years have proved that it can 
be done, and these tests have formed the 
basis for very definite rules governing in- 
stallation and operation of Rentschlerizing 
in walk-in boxes. 

The following elements are essential, each 
one of them supplementing the other and 
unless these elements are in proper balance, 
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and properly controlled, the maximum bene- 
fits from the Rentschlerizing process cannot 
te obtained. 

1—Selective ultraviolet radiation. 

2—Controlled temperature. 

3—High relative humidity. 

4—Proper air circulation. 

The following explanation may clarify 
these elements: 

1—Selective ultraviolet radiation. Radia- 
tion must be installed in the quantity recom- 
mended by the manufacturer, and _ the 
Sterilamps 1 must be positioned as recom- 
mended. Radiation will kill bacteria and 
mold spores floating in the air, and will re- 
duce development on meat surfaces. Its ef- 
fect will extend to shaded portions of meat, 
not in direct line-of-sight of the tubes. 

2—Controlled temperature. Temperature 
must be raised by an amount determined by 
experiment for each installation, but the 
final temperature of operation is preferably 
between 88 degrees F. and 42 degrees F. 

8—High relative humidity. In some cases, 
temperature increase alone will raise the 
humidity sufficiently; in other cases a hu- 
midifier must be installed. In any case the 
relative humidity should be raised to be- 
tween 85 percent and 90 percent. 

4—Proper air circulation. In some crowded 
refrigerators operation will be improved by 
circulation of the air with one or more elec- 
tric fans, positioned as recommended by the 
manufacturer. Ordinary electric fans are 
not satisfactory, but the manufacturer of 
the Sterilamp 1 has developed a fan for this 
purpose. Without air circulation the radia- 
tion alone will not have adequate effect on 
those meat surfaces not directly reached by 
the ultraviolet radiations. Air circulation 
also promotes more uniform temperatures 
throughout the box. 


Costs of Material 


The cost of adding the Rentschlerizing 
process to a small box will run between 
$50.00 and $100.00 for material. Sterilamps 1 
should be kept in operation for 24 hours a 
day, every day, and are designed to remain 
effective for six months. 


List Prices 


10 inch Sterilamp1 .................8 8.00 
inch Steriinmpt ..........05..0.. 9.00 
a inch: Steriampt .........000c56. 10.00 
NUNN II id die a 5d: 3 ou diW nce 30.00 
Fan, special, 8 inch, 115V, 60 cycle, 

for low temperature............... 12.00 
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GLYCERINE VALUABLE AID 
IN AIR CONDITIONING 


ITH the rapid development of air- 

conditioning as a major industry de- 
voted to the health and comfort of mankind, 
the unique properties of glycerine are find- 
ing new use as an agent for removing ex- 
cessive moisture from the air, particularly 
during the summer months when the humid- 
ity is so high. For many years glycerine has 
been valued and employed, both in this 
country and abroad, as a drying medium for 
gases. Since air is but a mixture of gases, 
technicians of the new industry of air con- 
ditioning have found that glycerine works as 
efficiently in air-conditioning plants as it 
does in gas-producing units. 

Glycerine is employed in air-conditioning 
because it is a hygroscopic material, which 
absorbs moisture without chemical reaction. 
It particularly fits into the needs of an air- 
dehumidifier by being stable, non-corrosive, 
non-poisonous, non-combustible and capable 
of being readily re-concentrated. In a dis- 
cussion, “Chemical Dehumidification of Air,” 
(Chemical and Metallurgical Engineering, 
45:418, 1988), A. Weisselburg says of 
glycerine, “With such an absorbent it is 
therefore possible to remove much moisture 
and the corresponding amount of latent heat 
per unit weight of absorbent without much 
variation in the condition of the dehumidi- 
fied air.” 

Further research in this comparatively 
new field of endeavor will doubtless find in- 
creasing advantage in the use of glycerine 
as an air-dehumidifier. 


ss % 
H. L. Weems 
Mississippi 
I have been a regular reader of Tue Re- 
FRIGERATION SERVICE Encineer for two 
years, and think it’s swell. 


Samuel Alexander 
California 

Will you please renew my subscription? 
I find your magazine very helpful. 


M. N. Smith 
West Australia 

Enclosed please find three one dollar bills, 
as subscription for THe Rerr:ceration 
Service Enerneer, which publication con- 
tains much helpful information. Best wishes 
for its success. 
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The Frigidaire Hermetic Unit 


A complete description of the construction, operation, electrical system, 





wiring connections, field service and shop data on the domestic units. 


—— 


HE first hermetic units manufactured by 

Frigidaire were placed on the market in 
1933. While only two of the smaller model 
cabinets were equipped with sealed units at 
that time, during succeeding years, all do- 
mestic models were equipped with hermetics. 
The large number of these units sold and 
installed since 1933 represents a very at- 
tractive potential field of service to the serv- 
ice engineer, but due to the fact that the 
unit contained a gas (F-114) which was con- 
trolled entirely by Frigidaire, and because 
they would not permit its use outside of the 
factory, it has been impossible to service 
these units to any extent. 

Recently, a new gas, known as “Herveen,” 
has been placed on the market which can be 
used to replace F-114 in the Frigidaire, 
thereby opening up a new field of service 
to the independent service organization. 

The Frigidaire hermetic is perhaps the 
most simple, most easily repaired unit of 
any hermetic type. In addition, the sealed 
unit dome, Figure 1, containing the motor 
and compressor is so small that it can be 
easily handled while opening without any 
special equipment. 


Construction and Operation 


Compressor.—The compressor dome shown 
in Figure 1 contains a split-phase motor 
and a rotary type compressor which are di- 
rectly connected. Several sizes of motors 
are used and the motor h. p. is usually 
marked on the name-plate of the unit lo- 
cated at the top of the condenser. The mo- 
tor rotor carries an eccentric, around which 
an impeller is fitted. The suction and dis- 
charge chambers of the compressor are sep- 
arated by a divider block which is held 
against the impeller by the pressure of 
springs. The divider block moves in the slot 
of a stationary cylinder. A flapper type dis- 
charge valve is located on the top of the 
cylinder block. The motor and compressor 
operate in the vertical position within a 
welded steel casing. This casing contains a 
number of radiating fins which serve to keep 
the temperature of the compressor within an 
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efficient range. The compressor is _ sub- 
merged in oil having viscosity of about 800 
seconds, which provides proper lubrication 
for the three moving parts. The compressor 
itself, in design, is similar to that of the 
Norge compressor. The entire motor and 


compressor assembly is mounted on four 
rubber supports which absorb any vibration 
that may occur. 





FIG. 1—BOTTOM VIEW OF DOME. 
A—White Wire. 
B—Red Wire. 
C—Black Wire. 
D—Suction Connection. 
E—Discharge Connection. 
F—Oil Drain Plug. f 
G—Weld ground off at this point. 


Condenser—The condenser (Fig. 2) is 
constructed of two large flat steel plates, 
spot-welded in a manner which permits the 
free flow of the refrigerant between the 
plates. The plates are “dimpled,” which 
provides additional surface to the plate and 
creates a circuitous route for the flow of the 
refrigerant. The condenser has a header at 
the top which distributes the gas across the 
width of the plates, and a header at the bot- 
tom which collects the liquid refrigerant. To 
allow for sufficient circulation of air past 
the condenser, it must be set a few inches 
away from the wall of the cabinet which is 
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FIG. 2. 


A—Charging ports. 


B—Heat interchanger. 


C—Equalizing tube. 


D—Restrictor. 


E—Plate condenser. 
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CHART OF COMPLETE SYSTEM. 


F—¥ inch liquid line. 
— Receiver. 

H—Screen. 

K—Suction line. 
L—Compressor discharge. 


M—Suction line screen. 
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provided for by spacers installed on the 
cabinet. 

The larger units employing a 4% hp. 
motor are equipped with a finned type con- 
denser and a separate fan motor. These 
units also employ a separate receiver which 
is mounted under the compressor dome. 

Freezer—The freezer or evaporator is 
made of electro-plated brass, and is of the 
plate type, located centrally in the upper 
part of the cabinet. The shelves of the 
freezer are low or “puddled” in the center 
so that a small amount of moisture gather- 
ing at this point causes the tray to freeze 
to the shelf, thereby forming perfect con- 
tact. Shelves in the early models contained 
refrigerant tubes; later models depended on 
contact with the sides of the evaporator only 
for refrigeration. 

Restrictor.— The restrictor serves the 
same purpose as the capillary tube in other 
makes of refrigerating systems; the refrig- 
erant is metered through a small triangular 
orifice which is nothing more than an open 

















FIG. 3. FRIGIDAIRE RESTRICTOR. 


thread through the restrictor. Several dif- 
ferent sizes are in use, which vary only in 
the size of the thread, thereby providing suf- 
ficient capacity for the various sizes of evap- 
orators. A screen within the body of the 
restrictor (Fig. 3) filters the refrigerant be- 
fore it enters the restrictor, thus preventing 
clogging. Like capillary tubes, the orifice 
of the restrictor is always open and auto- 
matic unloading of the compressor through 
the equalization of the head and _ suction 
pressures takes place shortly after the unit 
stops. To further restrict flow of refriger- 
ant, capillary tubing is used as a liquid line 
between the bottom of the condenser and the 
restrictor. 

Heat Interchanger—Heat interchangers 
have always been used on this unit. Some 
models employed the method of sweating the 
liquid line and suction line together for a 
distance of about two feet, whereas other 
models contain a specially constructed heat 
interchanger. The purpose is the same in 
any case, which is to increase the over-all 
efficiency of the system by cooling the hot 
condensed liquid from the condenser with 


June, 1939 








the relatively cold refrigerant vapor leaving 
the evaporator. 

Accumulators——Some models contain an 
accumulator or filter trap which is located 
on the back of the unit and which prevents 
any slop-over of refrigerant from the evap- 
orator reaching the condensing unit. (See 
Fig. 4.) Other models, however, depended 
on the construction of the evaporator itself 
to prevent this condition. 

Temperature Control.—The unit is con- 





Fig. 4. Showing the location of the accumulator 
on the 1933 model unit. 


trolled in the conventional manner—through 
a thermostatic switch which includes a cold 
control and a defrosting mechanism. The 
defrosting mechanism is automatic so that 
when a certain temperature has been reached 
in the evaporator, the switch automatically 
snaps back in a normal operating position. 

A description of the operation and servic- 
ing of the electrical system as given by Wal- 
ter G. Christie and published in the Septem- 
ber, 1936, issue of THe Rerriceraror SERv- 
IcE ENncGrineeR follows: 
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The Electrical System 

Before attempting to describe the opera- 
tion of the relay circuit, a study of the mo- 
tor used on most sealed units might be help- 
ful. 

The Frigidaire sealed unit uses a split 
phase motor. The motor has a laminated 
iron armature sometimes called a “squirrel 
cage” armature and two separate field wind- 
ings. The running winding is made up of 
heavy, low resistance wire. The starting 
winding is made up of fine, high resistance 
wire. When both windings are connected to 
the 110 volt supply, current flows in both 
windings simultaneously and a magnetic field 
revolves inside the motor frame. It revolves 
because of the difference in resistance of the 
two windings. 

If only one field winding is connected to 
the 110 volt line, current will flow in this 
one field. A magnetic field will be set up 
inside the motor frame, but it will not re- 
volve. 






The revolving magnetic field drags the 
iron armature (squirrel cage) around as the 
field revolves just as a horseshoe magnet 
will drag a piece of iron which is held near 
it. Thus the revolving field starts the motor. 

Once the armature is revolving at 13800 
r.p.m., the magnetic field from one winding 
will keep the armature revolving. Hence, 
when the motor speed is up to 1800 r.p.m., 
the starting winding is no longer required 
and it can be disconnected. 

The relay described in this article is the 
new type relay which is used on all the 1936 
Frigidaires and which is used as a replace- 
ment on the 1933, 1934, and 1935 standard 
line Frigidaires. 

The relay has 3 primary functions: 

1. To connect both starting and running 
windings to the 110 volt line to start 
the motor. 

2. To disconnect the starting winding 
from the 110 volt line after the motor 
speed has reached 1300 r.p.m. 

3. To disconnect both starting and run- 
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FIG. 5. ARRANGEMENT OF PARTS WITH THERMOSTAT SWITCH OPEN 


At instant thermostat switch is closed, current flows from the line in the path shown by the arrows. Cur- 
rent flows from line at A through the relay and through the motor back to the line at B. 
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ARRANGEMENT OF PARTS A MOMENT AFTER SWITCH NUMBER 1 IS CLOSED 


Current flowing through the relay coil magnetizes the iron core of the coil and attracts the iron arm of 


SW24 closing contacts of SWi4. 
double arrows. 


ning windings from the 110 volt line in 
case of an overload on the motor and 
thus to keep the motor from burning 
out. 

Figure 5 shows the working parts of the 
relay when the motor is stopped (thermostat 
switch on inside of cabinet has stopped ma- 
chine). When the thermostat switch is 
closed (as shown by dotted lines in Fig. 5), 
current flows from the line at A, through the 
thermo switch, through the overload switch, 
through the switch arm, through the heater 
element, through the hairpin bimetallic re- 
sistor, through the relay coil, back through 
the running winding to the line at B. This 
flow of current should be carefully followed 
on Fig. 5, the arrows on the figure repre- 
senting the path of the current. 

This current will cause a magnetic field to 
exist inside the motor frame, but the motor 
will not start because the field is not revolv- 
ing. In order to make a revolving field exist 
inside the motor frame, current must flow 
through the starting winding of the motor. 
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Current then flows through SW#4 back to the line at B as shown by 


When the running winding current passes 
through the relay coil, it magnetizes the iron 
core of the relay coil. The relay core then 
attracts the iron switch arm of switch num- 
ber 4, closing it as shown in Fig. 6. When 
switch number 4 is closed, current from the 
relay coil flows not only back through the 
running winding as before, but also through 
the switch arm of switch number 4 back 
through the starting winding of the motor 
to the line through line B as shown by the 
double arrows in Fig. 6. 

The motor is now able to start because 
current is flowing in both running and start- 
ing windings. As explained before, when 
current flows in both windings simultane- 
ously, a revolving field is set up inside the 
motor frame which drags the iron armature 
around thus making the motor start. 

Switch number 2 and switch number 3 in 
Fig. 6 both make use of pieces of bimetal 
for their operation. 

A bimetallic strip is made up of two dis- 
similar metals bonded together to form one 
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metal. For example, a piece of copper 
might be riveted to a piece of iron to form 
a bimetallic strip. Now all metals expand 
when heated but all metals do not expand at 
the same rate. Thus, if iron expands more 
than copper, when the bimetallic strip is 
heated, the iron side of the strip will become 
longer than the copper side. As a result, 
the strip will bend or curl. As soon as the 
heat is removed, the iron and copper will 
contract to their original length, and the 
strip will straighten out and assume its orig- 
inal shape. This principle is used in switches 
numbers 2 and 3. 

Switch number 8 is made of bimetallic 
strip bent in the shape of a hairpin. When 
the motor current flows through the lower 
part of this bimetallic strip, it heats the strip 
and as a result, the strip starts to bend. In 
about 2 seconds, the strip has bent suffi- 
ciently to close switch number 3 contacts. 

When switch number 8 closes, the relay 
coil is short-circuited, and no more current 
can flow through the coil. All the current 


Switch no. 4 


must flow through switch 3 (see Fig. 7). As 
soon as current stops flowing in the relay 
coil, the coil becomes demagnetized and 
switch number 4 opens. As a result, the 
starting winding is d.sconnected and the 
motor runs on the running winding alone. 
As long as the motor runs, current flows 
through the bimetallic switch number 3 thus 
keeping the switch closed and the starting 
winding disconnected. 

When the refrigerator temperature has 
dropped sufficiently, the thermostatic switch 
number 1 opens and the motor stops. The 
bimetal in switch number 8 cools down and 
the bimetal bends into its original shape so 
as to open switch 3 and the unit is again 
ready to start as shown in Fig. 5. 

The Frigidaire sealed unit employs a ro- 
tary compressor without either a high side 
unloader valve (as used in GE and Westing- 
house) or a low side check valve as used in 
Norge. As a result, the Frigidaire unit can- 
not start until the high side and low side 
pressures equalize. Hence, if the supply 
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THREE SECONDS AFTER THERMO SWITCH IS CLOSED 


Current flowing through lower part of bimetallic hairpin (SW3) causes hairpin to bend and close SW%3, 


short-circuiting the relay coil and opening SW24. 
SW starts motor. 
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airpin closes SW%4 about three seconds after thermo. 
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power should fail for a moment while the 
unit is running, the unit could not start un- 
til the two pressures balanced. This may 
take fifteen minutes. Therefore, to keep 
from burning out the motor switch number 
2 is used. When the motor fails to start, 
the current flowing through the motor wind- 
ings is very large. This large current makes 
the heater element in switch 2 red hot. The 
element heats the air around the bimetallic 
strip of switch number 2. The bimetallic 
strip bends up and the coil spring which is 
attached between the bimetallic strip and the 
switch arm, pulls the switch arm up thus 
opening switch 2 and stops the flow of cur- 
rent to the motor. In approximately two 
minutes the bimetal cools and bends back 
into its original shape and switch number 2 
closes. This cycle will continue until the 
motor is able to start. 


Service on the Electrical System 


Every service engineer who works on 
Frigidaire sealed units should have a test 
cord. This test cord can be made up in a 
short time by using the diagram shown in 
Fig. 8. The test cord is used to prove that 
the relay is defective. 


motor, the heater element in switch number 
2 is burned out and the relay must be re- 
placed. Do not substitute a piece of wire 
for the heater. If this is done, the motor 
will burn out the first time the motor fails 
to start. 

If the unit hums but does not start, the 
trouble lies in either switch number 38 or 4, 
Switch 3 may have frozen contacts so that 
the switch cannot open. Cleaning the con- 
tacts will generally clear up the trouble. 

If the trouble lies in switch 4, either the 
contacts are dirty so that the switch does 
not connect the stariing winding or the 
switch arm is bent so the contacts do not 
close. 

If the motor starts but the overload switch 
number 2 keeps stopping the motor, switch 
4 is no doubt burned closed so that the motor 
keeps running on both the starting and run- 
ning windings. When this happens, the 
points can generally be cleaned up. 


Replacing Switch 
Experience has proven that when a new 
switch is available, it is far cheaper and 
more satisfactory to both customer and serv- 
ice man to change the relay rather than at- 
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FIG. 8. TEST CORD FOR FRIGIDAIRE SEALED UNIT 


If the unit won’t start and the box is 
warm, the trouble may lie in the thermostat 
switch, the unit, or the relay. An examina- 
tion of the thermostat will show whether or 
not the switch contacts are closed. If they 
are closed, the trouble must be in the relay 
or in the unit (it is, of course, assumed that 
the service man has tested the power supply 
to see that the machine is getting power). 

Remove all food from the box and lay the 
box on its back so that you can get at the 
relay which is mounted near the motor. Re- 
move the three motor leads at the motor and 
in their place, install the test cord. Plug 
in the test cord and press the button on the 
test cord. If the motor starts, release the 
button after about 2 seconds. If the motor 
continues to run, the trouble is in the relay. 

Reconnect the motor leads and plug in 
the motor lead. If there is no hum in the 
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tempt to repair the old one. An attempt at 
repairing the old one should be made only 
when a replacement relay is not available. 

When replacing a relay, it is essential that 
the proper size relay be used. (All size re- 
lays are identical except for the resistance 
of the heater in overload switch 2.) The 
horsepower of the unit can be obtained from 
the serial name plate which is located on the 
top of the condenser. This will be given as 
.05 hp., .06 hp., .08 hp., or .14 hp. The relays 
are marked correspondingly. 

If a .06 relay is put on a .05 unit, the unit 
will work all right until the power fails dur- 
ing a running cycle, or until sometime when 
the unit tries to start before the internal 
pressures are balanced. In this case, the 
overload switch will not kick out when the 
motor fails to start. The current passing 
through switch number 3 will keep switch 3 
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closed so that the starting winding will not 
receive any current because when switch 8 is 
closed the relay coil is short-circuited and 
switch 4 must be open. Hence, unless the 
customer pulls the plug and allows the unit 
to cool, the machine will not start and in 
several hours the running winding will burn 
out. 
Servicing the Unit 


The greatest number of troubles requir- 
ing the removal of the unit to the shop will 
be due to refrigerant leaks—particularly on 
the older units. To recharge the unit with 
a replacement gas such as “Herveen” it is 
advisable to remove it from the cabinet and 
proceed as follows: 

The charging ports (Fig. 9) are located on 
top of the cabinet and are exposed to view 
after removing the cabinet top. The outer 
thread on the ports permits the use of one 
of the adaptors of a charging valve set, 
such as manufactured by some of the brass 
products manufacturing companies. 


fre stAaas _| 





FIG. 9. CHARGING PORTS. 


Where the plug in the charging port can 
be removed, the use of a charging valve 
adaptor provides the most convenient man- 
ner of charging. These plugs are soldered 
in place, however, and in many cases even 
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when heat is applied they will resist any 
attempts to remove them. Under these cir- 
cumstances, a 14 inch hole can be drilled 
through the plug and a 14 inch copper tube 
soldered in it, which can be used as a charg- 
ing connection and pinched off and soldered 
when the job has been completed. 

When connections have been completed, a 
test for leaks, using air, methyl chloride, or 
Freon pressure should be made. In those 
units employing an accumulator the most 
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| Motor Oz. Oz. of 
Year Model | h. p. | Refrigerant Oil 
1933 |St-43 | 1/20 | ma | 2 
[St-67 1/20 | 16 7 
| 
1934 |Koldchest | 1/20 | 14 7 
R-4 | 1/20 14 7 
St-434 1/20 16 7 
St-534 | 1/16 18 7 
|St-634 } 1/16 | is 7 
1935 |St-435 | 1/16 eo 
St-535 1/12 20 7 
St-635 1/12 20 7 
D3-35 1/20 14 7 
Koldchest 1/20 11 7 
1936 |Koldchest 1/146 | 14 7 
D3-36 1/16 15 7 
DRSS-36 1/12 | 19 7 
DRS6-36 1/12 19 7 
M4-36 1/16 18 7 
MS5-36 1/12 19 7 
M6-36 1/12 19 7 
M7-36 1/7 23 7 
S4-36 1/16 18 7 
S5-36 1/12 19 7 
S6-36 1/12 19 7 
S7-36 1/7 23 10 
S9-36 1/7 26 10 
1937 |DRSS-37 1/12 10 
DRS6-37 1/12 10 
DRS7-37 1/11 10 
Mas-4-37 1/12 10 
Mas-5-37 1/12 10 | 
Mas-6-37 1/11 10 | 
|Mas-7-37 ia 10 | 
|Mas-8-37 | 1/7 10 | 
\Del-S-37 | 1/12 | 10 | 
|Del-6-37 |. 2 | 10 
|Del-7-37 | 1/7 a | 
|Del-8-37 | 1/7 10 | 
D3-37 | 1/12 10 





Use 300 Viscosity oil. 
Refrigerant Amounts Shown Are for F114. 


frequent leaks will’ be found at either end 
of the accumulator. Nearly all leaks may 
be repaired by soldering. 

Drain the oil from the compressor dome 
by removing the plug (Figs. 1 & 10), fill the 
dome with carbon tetrachloride and allow 
the unit to run for not more than two min- 
utes. Drain out the carbon tetrachloride; 
then connect a vacuum pun to the charging 
ports and pull as much vacuum as possible 
for a period of akout one hour. During this 
period, heat should be applied to the re- 
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strictor, evaporator and condenser so that 
any deposits of oil and refrigerant at these 
points will be removed. 

After the cleaning is completed, oil may 
be charged in by turning the unit upside 
down, removing the drain plug and pouring 
in the proper quantity of oil as shown in 
Table 1, using a good grade of 300 viscosity 
oil. In doing this the vacuum, of course, 
will be lost and it is, therefore, necessary to 
again connect a vacuum pump to evacuate 
the system before charging with refrigerant. 

The unit should be checked for efficiency 
before charging with refrigerant. This may 
be done with methyl, Freon, or dried air 
pressure. A good unit should pull 25 inches 
of vacuum against a 40 lb. head pressure. 
A vacuum of at least 28 inches should be 
pulled on the entire system before charging. 

The efficient operation of the unit will de- 
pend largely on your ability to remove all 
of the air, thereby keeping the head pressure 
down to a minimum. Refrigerant can be 
charged in both high and low sides in the 
liquid state while the motor is idle. 

Table 1 will serve as a guide for the 





FIG. 10. COMPRESSOR OPEN. 


A—Motor shaft socket. 
B—Shaft and discharge tube. 
C—Motor rotor. 
D—Compressor. 

E—Oil drain. 


amount of refrigerant required in each unit. 
It must be remembered, however, that the 
amounts shown in this table are for F-114, 
and due to the difference in specific gravity 
in the two gases, the amounts for “Her- 
veen” will be 5 oz. less than shown in the 
table. 





FIG. 11. 


A—Compressor dome with stator winding. 
B—Upper shaft socket. 

C—Dome base and compressor cylinder. 
D—Motor rotor and compressor eccentric. 
E—Cylinder cover. 


COMPRESSOR PARTS READY FOR ASSEMBLY. 


F—Valve plate. 

G—Compressor impeller. 
H—Divider block and springs. 
I—Discharge valve cage. 
J—Divider block spring retainer. 


K—Discharge valve and retainer. 
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The unit, will have to run for about an 
hour before refrigeration will show. If frost 
appears on the suction line during opera- 
tion, it indicates an overcharge of refriger- 
ant and a small amount should be purged 
from the highside of the system until the 
frost disappears. 

During the first hour of operation the 
head pressure is likely to be more than nor- 
mal due to the high back pressure. After 
the evaporator is frosted, however, the head 
pressure should drop to a normal of about 
28 lbs. in a 70 degree room. 


Opening Compressor Dome 


Troubles which will require opening the 
compressor dome include burned out or 
shorted motors, broken or leaky discharge 
valves, and stuck compressor rotors. 

A discharge valve that leaks slightly will 
seldom cause any noticeable difference in 
operation. Therefore, when it becomes nec- 
essary to open the unit to correct this trou- 
ble, the discharge valve will usually be found 
broken or held off its seat by particles of 
dirt. 

Occasionally the valve will break, and due 
to its location part of it may fall into the 
compressor and become lodged between the 
rotor and cylinder, causing the compressor 
to stick at one point or stop entirely. When 
this happens it is advisable to thoroughly 
check the compressor shaft, cylinder block 
and rotor for proper alignment and smooth 
running before the compressor is closed up 
again. 

The size of the wire used in rewinding the 
motor will, of course, be governed by the 
horsepower of the motor, and the general 
procedure will be the same as in any her- 
metic type of motor. Only delinted cotton 
covered wire should be used and every pre- 
caution should be taken to prevent ruffling 
of the cotton and eventual clogging of the 
screens due to lint which has washed away 
from the windings. 

It is very seldom that any trouble will be 
found due to clogged screens, but if the 
occasion should arise to clean them, it can 
usually be done by blowing through with 
air pressure or replacing the screens with 
a standard type replacement. Screens are 
located at the suction inlet to the compres- 
sor, the outlet from the receiver, the restric- 
tor, and in the accumulator on those units 
employing an accumulator. 

To open the unit, the dome may be 
mounted in the lathe and the weld at (G) 
in Fig. 1 cut away, or if no lathe is avail- 
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able the weld may be easily ground away. 
The unit will come out as illustrated in Fig. 
10 and the parts may be disassembled as in 
Fig. 11. 

In reassembling the compressor extreme 
care must be used in keeping all parts clean 
and free from any loose particles which at 
some later date may clog the screens or the 
restrictor. Because of the low pressure em- 
ployed in the unit, it may be sealed after 
repairs by brazing rather than welding if 
desired. Any pin holes in the brazing can 
be soldered by using a 95/5 solder. 


x SS 
TESTING THERMOMETERS 


O doubt you are occasionally bothered 

with the idea that your pocket service 
thermometer is not accurate and then you 
begin wondering how to test it. To test 
alongside another thermometer is not satis- 
factory, because you have no assurance that 
it is correct. 

The simplest manner of testing is to place 
it under your tongue and hold it there about 
five minutes. If the temperature reads 98.6° 
F., which is the normal temperature of the 
body, you can be sure your thermometer is 
accurate. 

A second method is to insert the ther- 
mometer in a container filled with cracked 
ice and sufficient water to cover the ice. If 
the temperature reading is 32° F., your 
thermometer is accurate. 


x SS 


CONVENIENT APPLICATORS 
CCASIONALLY you have need for a 
small hair brush to use as an applica- 
tor for soldering paste, cement, glue, etc. 
Applicators of this kind cost only a few 
cents, but the immediate need is seldom 
worth the time it requires to go and buy one. 
Making one takes only a few minutes. 
Take a few hairs from any hair broom, or 
old paint brush, and insert them in the end 
of a short piece of 14 inch copper tubing. 
Ream the burrs out of the end of the tub- 
ing first so they do not cut the hairs; then 
squeeze the end of the tubing shut in a vise, 
gripping the hairs inside the tubing. Trim 
the uneven ends of the hairs with a pair of 

scissors and your applicator is complete. 


Thomas Booth 
California 

Enclosed you will find $2.00 to renew my 
subscription to THe RerriceRATION SERVICE 
Enornerr, which I am grateful to have. 
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Third Article 


Simplified Air Conditioning 


By GEO. G. BORDEN 


a 


EFORE we can understand how to de- 

sign and service air conditioning instal- 
lations, it is necessary that we know the 
meaning of various terms used in the air 
conditioning business. 


Cooling 


Cooling is the process of removing heat. 
When we remove heat from air, the air be- 
comes cold. On the other hand when we 
add heat to air, it becomes warm. 


Temperature 


Temperature is a measure of the intensity 
of heat—that is temperature tells us how 
hot or how cold air is. 

Heat always flows in one direction only, 
from a higher temperature substance to a 
lower temperature substance. The rate of 
flow depends on two factors. First, the tem- 
perature difference between the substances, 
the greater the temperature difference the 
faster heat will flow from one substance to 
the other. Second, the heat resistance or 
as it is more commonly known, the insula- 
tion between substances. The better the in- 
sulation, the more slowly will heat flow from 
one object to the other. 

Although temperature tells how hot or 
how cold an object is, it does not tell how 
much heat an object contains. 


Heat Units 


Heat units tell us how much heat an ob- 
ject contains, but they do not tell anything 
about the temperature of the object. For 
instance, one substance might be hotter than 
another but still the colder substance might 
contain much more heat than the warmer 
substance. As an example, of this, consider 
a glassful of water at 180 degrees and a 
pail of water at 80 degrees. The pail of 
water will contain many more heat units 
than will the glass of water even though the 
temperature of the water in the glass is 100 
degrees F. higher than that in the pail. To 
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make this clear, let’s learn what is meant by 
the unit of heat content. 

The unit of heat content is the B.tu. 
(British thermal unit). A B.t.u. is the amount 
of heat required to raise the temperature of 
one pound of water 1 degree F. This means 
that if we placed a pan containing one 
pound of water at 60 degrees on a hot stove, 
heat would flow into the water from the hot 
stove. And this heat would gradually cause 
the water temperature to rise. If we re- 
moved the pan from the stove when the 
water temperature reached 61 degrees we 
would have added one B.t.u. to the water. 
If we allowed the pan to remain on the 
stove until the temperature rose to 70 de- 
grees, we would have added ten B.t.u. to the 
water. 

We know that at temperatures below 82 
degrees F., water freezes into ice. Hence, 
we can say that a pound of water at 32 
degrees contains no heat and as we raise 
the temperature of this water above 32 de- 
grees, the heat content of the water in- 
creases. For every degree rise in tempera- 
ture, the heat content of a pound of water 
will increase by one B.t.u. Thus, if we have 
one pound of water at 80 degrees, the heat 
of the liquid will be 80 — 82 = 48 B.t.u. Now, 
if we assume that the glass holds a 14 of a 
pound of water and this water is at 180 de- 
grees, the heat of the liquid will be (180— 
382) x \% = 387 B.t.u. Thus, we see that 
although the water in the glass is at a higher 
temperature than that in the pail, it contains 
less heat than the water in the pail. 

The heat picked up by an air condition- 
ing system is usually classified as follows: 

1. Sensible Heat 

2. Latent Heat 

3. Total Heat 

When we are dealing with the cooling coil 
section of our air conditioning equipment we 
will be primarily interested in sensible and 
latent heat. On the other hand when we are 
dealing with the compressor end of our unit 
we are interested only in the total heat it 
has to pick up. 
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Sensible heat is the kind of heat that 
causes a change in temperature. For in- 
stance, if we place a pan of water on a hot 
stove, heat flows into the water and the tem- 
perature of the water rises. This heat is 
known as sensible heat. 

If we place a pan containing one pound 
of water at 80 degrees on a hot stove, the 
temperature of the water will gradually rise 
until the temperature reaches 212 degrees 
F. When this happens, the temperature of 
the water will remain 212 degrees no matter 
how hot we make the stove. Now if the 
stove is at 1500 degrees F. and the water 
js at 212 degrees F., we know that heat must 
be flowing into the water because heat al- 
ways flows from a hot object to a cold one. 
What is becoming of this heat that is enter- 
ing the water? 

It is changing the liquid water into water 
vapor called steam, and as this water vapor 
leaves the water it carries the heat away 
with it. In other words, as much heat is 
leaving the water in the form of steam as is 
entering the water from the stove, and for 
that reason the temperature of the water 
remains constant at 212 degrees F. 


Latent Heat Defined 


This heat that goes to change the water 
from a liquid into a steam is called latent 
heat or to state it another way, latent heat 
is the kind of heat that changes the state of 
a substance. The latent heat of steam, or 
the amount of heat required to change one 
pound of water to one pound of steam at 
212 degrees F. is 970 B.t.u. 

Suppose we place a pan containing one 
pound of water on an evaporator of a re- 
frigerator that is held at 0 degrees. Heat 
will flow from the warmer water into the 
colder evaporator and as a result the water 
will get colder. Hence, the kind of heat 
that we are removing from the water is sen- 
sible heat because it is causing a change in 
temperature. The water temperature will 
keep dropping until it reaches 82 degrees F. 
Then for a long period of time the tem- 
perature will remain constant. 

If the water is at 82 degrees F. and the 
coil is at 0 degrees F., heat must be flowing 
out of the water into the evaporator, but 
why doesn’t the temperature change? It 
doesn’t change because the water is giving 
up latent heat to the coil and the water is 
changing its state from a liquid into a solid 
called ice. When 144 B.t.u. have been re- 
moved from the water, the water will no 
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longer be a liquid. It will now be a solid 
cake of ice one pound in weight. Hence we 
say that the latent heat of ice is 144 B.t.u. 
per pound. 

If we continue to remove heat from the 
ice, the temperature of the ice will fall until 
the ice temperature becomes the same as 
the coil temperature. 


Latent Heat of Evaporation 


If we place an open pan of water in a 
room, after a period of time, the water will 
disappear and the pan will be empty. 

We know that it has been absorbed by the 
air in the room, but before it could be ab- 
sorbed it had to be changed from a liquid 
into a vapor, and we know that in order to 
change the state of a substance such as wa- 
ter that latent heat must be added to that 
substance. The water picked up heat from 
the surrounding air and caused the water 
to change into a vapor. Of course, the tem- 
perature of the water was not raised to its 
boiling point. This change of state took 
place at room temperature and is called 
evaporation. In order to evaporate one 
pound of water 1,050 B.t.u. are required. 
Likewise when we remove one pound of wa- 
ter from the air, our machine has to pick up 
1,050 B.t.u. More will be said about evapo- 
ration later. 

In air conditioning work our cooling coil 
has to pick up both sensible and latent heat 
from the air. By picking up sensible heat 
the air is made cool and by picking up lat- 
ent heat the air is made dry. The sum of 
latent and sensible heat is called total heat. 


Humidity 


Humidity is water vapor in the air. When 
there is a lot of moisture in the air we say 
that the atmosphere is very humid. The 
amount of moisture that air can hold is de- 
termined by its temperature. The higher 
the temperatures, the more moisture air can 
hold. 

As an example of how the amount of 
moisture air can hold in relation to the air 
temperature consider Table 1. From this 
table we see that 100 cubic feet of air at 
40 degrees can hold only .65 ounces of mois- 
ture whereas 100 cubic feet of air at 80 
degrees can hold 2.5 ounces or almost four 
times as much. 

Air seldom contains all the moisture it 
will hold or is seldom fully saturated. Fully 
saturated air shows up as a fog. In order 
to determine the percentage of saturation 
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‘laste I. 








Ounces of Moisture 
in 100 cu. ft. of air 


Temperature of 
100 cu. ft. of air 





40° 65 
50° 94 
60° 1.20 
70° 1.86 
80° 2.50 
90° 3.40 


100° 4.56 


we use a term known as relative humidity 
which may be defined as the ratio of the 
actual weight of moisture in the air, divided 
by the amount of moisture the air could 
hold at that temperature. 

As an example of relative humidity, let us 
suppose that we have 100 cubic feet of air 
at 100 degrees F. that holds 1.5 ounces of 
moisture. What is this relative humidity? 


1.5 
Relative Humidity = ——- = 82.8 percent 
4.56 
If this 100 cubic feet held three ounces of 
moisture, its relative humidity would be 
3 
R.H. = —— = 65.5 percent 


1.56 


Dew Point Temperature 


Dew point temperature is the tempera- 
ture at which air becomes one hundred per- 
cent saturated. For instance, if we had 100 
cubic feet of 80 degrees air that held 13 
ounces of moisture, the dew point tempera- 
ture of this air would be 60 degrees. That 
is, if we removed heat from this 80 degrees 
air, its ability to hold moisture would gradu- 
ally decrease. At 70 degrees the maximum 
amount of moisture the air could hold would 
be 1.86 oz. 

Finally when the temperature reached 60 
degrees, the air would be fully saturated 
with moisture because at 60 degrees, 100 
cu. ft. of air can hold 1.3 0z. of moisture. 
If we tried to drop the air below 60 degrees, 
the air would not be able to hold 1.8 ounces 
of moisture, and, as a result, moisture would 
condense out of the air. Hence, in cooling, 
it is necessary that we always drop the tem- 
perature of the air below the dew point in 
order to remove moisture from the air. 

As an every day example of dew point 
temperature, we can take the case of,a glass 
of cold water on a warm day. We know 
that on a warm day, the outside surface of 
this glass would be covered with moisture. 
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This moisture was water taken from the air 
because the glass is at a temperature below 
the dew point temperature of the air. 


x S 


NEW STEAM GENERATOR TUBE 


POWERFUL steam _ generator no 

larger than an incandescent lamp, and 
similar in appearance, has just been an- 
nounced by the Westinghouse Lamp Divi- 
sion, Westinghouse Electric & Manufactur- 
ing Company, Bloomfield, N. J. 

With a thermal efficiency of 90 percent 
because the heating coils are directly im- 
mersed in water, this flash type of heater 
can generate superheated steam from cold 
water in less than fifteen seconds. It is 
made in 1,000, 1,500 and 2,000 watt sizes, 
with evaporating capacities up to 5.7 pounds 





Hot steam blows from these midget electric boilers 
after fifteen seconds of operation. Newest develop- 
ment of Westinghouse research engineers, this 
pocket-edition steam plant operating on the ordinary 
electric circuit, can be turned to thousands of uses 
in homes, restaurants, doctors’ and dentists’ offices 
and industrial plants in which small amounts of hot 
steam are needed in a hurry. Super-heated to 350 
degrees Fahrenheit, steam produced by the gen- 
erator can be used for sterilizing or processing. 


of water per hour, and can superheat steam 
to 350 degrees Fahrenheit. 

The cylindrical case of the diminutive 
steam boiler, 914 inches long over all, is 
made of transparent glass, capable of with- 
standing an internal pressure of 25 pounds 


(Continued on page 69) 
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Servicing Ice Cream Cabinets 


By EVERETT J. NEWCOMER* 


CE cream cabinet service, contrary to the 

belief of some service engineers, is in 
reality a very simple application of common 
sense and refrigeration knowledge. No- 
where in the refrigeration business is the 
necessity for sound reasoning more impor- 
tant than in this branch of the industry. 

Before any service engineer should at- 
tempt to service this type of equipment, he 
should have a thorough understanding of the 
functions of refrigerants, and oils, at the low 
temperatures encountered in dispensing and 
hardening cabinets; and particularly should 
he know and follow the precautionary meas- 
ures necessary. 

The total disregard of these important fac- 
tors will surely lead to a great many costly 
errors, which will of course be reflected in 
the amount of business derived from this 
type of work. 

In performing service operations on ice 
cream cabinets, and particularly those used 
for hardening, the most important thing to 
avoid is allowing moisture to enter the sys- 
tem. Never under any circumstances should 
a line be left open that is sweating or frost- 
ing, as to do so will allow moisture conden- 
sation in the line and plenty of trouble will 
result for the serviceman. A small amount 
of refrigerant bleeding through all lines 
while they are being disconnected is a very 
good insurance policy against the entrance 
of moisture, and the small amount of re- 
frigerant lost will pale into insignificance 
compared to the cost of drying a wet system. 

In duplex systems where a hardener and 
dispensing cabinet are operated from the 
same condensing unit, the usual practice is 
to install a check valve in the suction line 
of the lower temperature fixture, in this case 
the hardener. The purpose of this check is 
to prevent the entrance into the hardener 
coil of the superheated vapor from the dis- 
pensing cabinet while it is flowing into the 
common suction line. Particular care must 
be taken not to disregard the presence of 
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this check when pumping down such a sys- 
tem, because with a check holding tightly 
a true low side gauge reading will not be 
possible unless the pressure in the hardener 
coil is great enough to overcome the resist- 
ance of the check. It then follows that to be 
certain a pressure is present in the hardener 
coil its temperature must be raised to at 
least plus 10 degrees Fahrenheit using 
methyl chloride or Freon and warming to 
room temperature is advisable. 

Service engineers have been called to serv- 
ice ice cream cabinets, and after a thorough 
diagnosis, a moisture condition is indicated, 
even though the equipment has been operat- 
ing perfectly for some months past. Fur- 
thermore no air is found in the system and 
no low side leaks are apparent. Such a 
set-up of conditions is baffling although not 
at all uncommon. 

Undoubtedly a condition of this kind could 
be traced back to some previous service op- 
eration, wherein the service engineer had 
been careless in not having his coil tempera- 
ture high enough to prevent condensation of 
moisture contained in the air from entering 
the cold coil. This moisture then froze to 
the walls of the coil and remained there until 
such time as the coil was allowed to warm up 
enough to melt the ice formation, or it may 
have been dislodged by a refrigerant slug. 
In either case the circulation in the system 
would lodge it in the expansion valve and 
a freeze-up would result. 

Charging chemicals into a refrigerating 
mechanism to relieve a bad case of moisture 
is highly objectionable. In the first place 
this will in no way dry the system and this 
moisture must be removed for the continued 
trouble-free operation of the machine; and 
secondly the known corrosive effects of these 
chemicals will in a short time cause a more 
serious service problem. 

Dryers charged with a proven drying 
agent will do a lot of good if installed in 
the liquid lines of each expansion valve, and 
would be more efficient if used in the suction 
lines as vapor dryers. However, drying in 
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the liquid phase is recommended, as in the 
majority of cases in ice cream service, the 
valves will freeze up before the vapor dry- 
ers have had a chance to complete their 
work. This method of drying is satisfactory 
where a small amount of moisture is present 
but when large concentrations are encoun- 
tered the labor cost of call-backs to thaw 
out valves and change dryers makes it im- 
practical. 

The recommended procedure with very wet 
systems is: Remove all the refrigerant and 
oil from the system and warm the coils and 
lines to room temperature. The compres- 
sor, receiver, and expansion valves should be 
removed and thoroughly washed out with 
carbon tetrachloride. All lines and the 
coils should be blown out with dry CO.,. 

After the machine has been assembled and 
the oil charge replenished a pressure of at 
least 80 pounds should be built up and the 
system checked for leaks. When all leaks 
have been repaired a new gas charge should 
then be added. Placing a dryer in the liquid 
line at the receiver is recommended to catch 
any small traces of moisture which may have 
been left but be sure and remove this dryer 
as soon as possible and certainly within one 
month. 


Check the Seal 


Make a habit of running your hand under 
the seal hub of all compressors on routine 
service calls and many times a seal leak 
will be shown long before it actually leaks 
gas. An oil slick at this point shows a slight 
leak is present and quick repairing will save 
many hours later. 

Service engineers are sometimes confront- 
ed with the possibility of moisture, a par- 
tially plugged coil, or a sticking expansion 
valve causing the trouble and not knowing 
exactly which. A comparatively simple 
method of testing for all three conditions has 
been found, and all the equipment neces- 
sary for these tests is an ordinary hand 
valve, two gauges, and a few fittings. 

In making up this test unit a compound 
gauge is placed in a line leading from one 
side of the hand valve, and a pressure gauge 
is connected in a line leading from the other 
side of the valve. This unit is then con- 
nected in place of the expansion valve by 
connecting the liquid line to the line wherein 
the pressure gauge is connected and con- 
necting the coil to the line with the com- 
pound gauge. The hand valve should be 
cracked slightly and operated as a manually 
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operated expansion valve. If moisture is 
causing the trouble the valve will freeze up 
just as the expansion valve would do and the 
difference in readings between the compound 
gauge at the valve and at the compressor 
will be only slight. 

A partially plugged coil will make itself 
known when the reading of the compound 
gauge at the compressor is extremely low 
and the reading at the valve comparatively 
high. The system will function satisfactorily 
with this hook-up if the trouble is a stick- 
ing expansion valve. 

While the pressure gauge is not at all 
necessary for these tests it will afford an 
opportunity of checking the pressure drop 
of the liquid line and any restriction will be 
readily noticed. 


T.X. Valves Widely Used 


Thermostatic expansion valves are widely 
used in ice cream cabinets, and in the vast 
majority of cases are correctly set at the 
factory before shipment. No adjustments 
should be made unless the service engineer 
is thoroughly familiar with the methods of 
testing and setting these valves for their cor- 
rect superheat. These tests are, however, 
easily made in the field, and the equipment 
required is usually found in the average 
service engineer’s shop making it unneces- 
sary to purchase additional tools. Most valve 
manufacturers will be glad to furnish in- 
formation regarding the equipment necessary 
and the methods used in adjusting, as well 
as information regarding superheat settings 
for most applications. Thousands of valves 
are returned to factories each year as defec- 
tive, and after an examination the only de- 
fect found is incorrect adjustment. This 
practice is expensive for both the service en- 
gineer and the factories, and should be elim- 
inated as much as possible. Thermostatic 
expansion valves set to operate at 10 degrees 
superheat will be found most satisfactory 
for ice cream dispensing and hardening cab- 
inets. 

Recently a dispensing and hardening cab- 
inet combined, so arranged that it can be 
instantly changed from one to the other, was 
introduced to the industry. Its operation 
differs greatly from the conventional types 
of cabinets we have been servicing in the 
past. The cabinet is divided into separately 
insulated compartments of 20 gallons each. 
No holdover solution is used nor does the 
coil touch the cabinet linings; instead a sin- 
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gle, bare-copper, continuous-tube coil ex- 
tends the full length of the cabinet and is 
placed in a spccial chamber on one side. 
Each compartment is baffled with the return 
air duct to the coil chamber at the top and 
blower outlets at the bottom. Forced air 
circulation is maintained by a series of 
blowers on a line shaft, driven by a small 
motor. Adjustable shutters are provided 
for the blower outlets in order that the op- 
erator may control the air circulation and 
consequently the amount of refrigeration in 
each compartment, thereby maintaining dif- 
ferent temperatures if desired. Partial in- 
sulation of the coil is affected at the point 
it enters each compartment in order to mini- 
mize the circulation of air between compart- 
ments. Zone-marked thermometers are pro- 
vided on the front panel giving an instant 
reading of temperatures in each compart- 
ment. 

A thermostatic expansion valve is used 
with a solenoid connected in the liquid line 
just ahead of the valve. Both the solenoid 
and the motor driving the blowers are op- 
erated by a thermostat. Cabinet dispensing 
temperatures are controlled by placing the 
feeler bulb of the thermostat in one com- 
partment and using this as the control com- 
partment. For example: If we had a cab- 
inet with three compartments, and three dif- 
ferent dispensing temperatures were desired, 
it would only be necessary to set the ther- 
mostat at the lowest desired temperature 
required for the control compartment, and 
throttle the blower outlets of the remaining 
compartments as needed, to maintain the 
temperature desired. 

When the cabinet is used as a hardener 
the thermostat is shorted out by a time 
switch which is set manually for the number 
of hours hardening necessary. This keeps 
the condensing unit in operation continuous- 
ly during the hardening operation. When 
the time switch trips off at the end of the 
hardening period the thermostat is again 
cut into the circuit and due to the low tem- 
perature of the control compartment the 
machine will remain idle until the control 
compartment warms up to the cut-in point 
as set on the thermostat. Hardening with 
automatic return to dispensing is thus ac- 
complished. 


Defrosting 


Defrosting should be done about once 
each week depending upon conditions. One 
compartment may be defrosted at a time or 
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all may be defrosted at once if desired. A 
toggle switch on the control panel marked 
“Normal” and “Defrost” is placed in the De- 
frost position which opens the solenoid cir- 
cuit without stopping the blower motor and 
the lids are then removed allowing room air 
to be drawn over the coil. The accumulated 
frost then melts and is removed as water 
with a sponge. After wiping dry the Defrost 
toggle switch is returned to the Normal po- 
sition and the cabinet is pulled down to 
temperature. 


Thermostatic Water Valve 


The thermostatic water valve is a piece of 
equipment comparatively new to the refrig- 
eration industry and should come in for some 
discussion. This valve differs in several 
ways from the conventional pressure oper- 
ated valve. In the first place, the valve is 
controlled by outlet water temperature 
rather than by head or receiver pressure. 
The feeler bulb is about 13 inches long and 
all of it must be inserted into the condenser 
proper, or in other words, it must be far 
enough in the condenser to be beyond the 
junction of the hot gas from the head, and 
the condenser water outlet. I am speaking 
of course of a condenser using counterflow 
water circulation. Wide variations of water 
pressure do not seem to affect its operation, 
and absence of chattering and pounding is 
quite apparent. The bellows case must he 
kept at a temperature always above that of 
the feeler bulb, or condensation of the charge 
in the bellows will take place, and render 
the valve inoperative. Clamping the bellows 
case into a recess of the discharge manifold 
has proven an effective method of eliminat- 
ing this condensation. 


Valve Settings 


Sluggish operation of the valve is usually 
caused by having only part of the feeler bulb 
inserted in the condenser and this might also 
cause short-cycling from the high pressure 
cut-off, if the valve does not open quickly 
enough after the compressor starts to keep 
the head at a normal pressure. Air in the 
system will cause the valve to open and close 
quickly but will not prevent its closing. 

Its setting is obtained by placing a ther- 
mometer in the discharge water stream and 
maintaining an outlet temperature of ap- 
proximately 95 to 100 degrees. The cut-off 
point will be about three degrees lower than 
the operating temperature. 
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SERVICE KINKS EY 
Tools and Equipment You Can Build 


A 


Under this heading will apoeee simplified or short cut methods of pateenine individual 


service operations; also detai 


f how you can build special tools an 


uipment for your 


own use. Readers are invited to submit information for publication under this head. 





The following first three kinks were the winners in the third prize class 
in the contest conducted by THE REFRIGERATION SERVICE ENGINEER 
the latter part of 1938. 


A Recording Pressure Gauge 


By DONALD HUNT 


AVE you ever wanted to know just 
how often and how long a refrigerat- 
An off and on re- 
corder is the answer, but the instruments 


ing unit was running? 


























FIG. 1. A RECORDING COMPOUND GAUGE. 


A—Slide for Zero Set. 

B—Slide for Adjusting Arc of Pen. 
C—tTabs for Holding Edges of Paper. 
D—Nut to Hold Center of Paper. 


now on the market cost more than the aver- 
age small independent shop is able to invest. 
I solved the problem by building a re- 
cording compound gauge. 
My principal use of the recorder is to 
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check two strings of ice cream cabinets—one 
group using automatic expansion valves and 
thermostat switches, the other low side 
floats and pressure controls. I find that on 
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FIG. 2. THE ADDITIONAL SHAFT 
SOLDERED TO THE CLOCK FRAME. 


E—Metal Disc for Holding Chart. 

F—Clock Frame. 

G—Hand-cut Gear with Twice the Number of 
Teeth as in ). 

H—Hour Hand Gear and Shaft. 


the expansion valve jobs, the recorder tells 
something of the condition of the valves. 

A leaking valve is indicated by the pres- 
sure continuing to climb after reaching the 
pressure where the valve should close tight, 
and the rate of climb indicates how bad the 
leak is. 
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A valve that is sticking is indicated by 
the pressure falling too far when the com- 
pressor starts, and raising sharply to nor- 
mal when the valve breaks loose. 

From these charts, trouble can be fore- 
told, and the cabinet watched by the man 
making ice cream deliveries. 

The advantage of shooting trouble this 
way is that the check can be made by an 
assistant. The cabinet is apparently okay 
and the check is just to catch trouble before 
it gets serious. 

In checking a cabinet, it is run until its 
normal temperature is reached (usually 
overnight). Then the compressor valves are 
checked by pumping high head pressure into 
the high pressure gauge. The condition of 
the piston valve is shown by the maximum 
pressure that the compressor is able to pump 
when both valves are in good condition. ‘The 
pressure cannot be measured on the regular 
service gauges. When the compressor valves 
are found to be okay, the recorder is at- 
tached to the low side service connection 
and left for 24 hours. 

I tried to design a recorder that was both 
low in cost and easy to build. The record 
sheet is driven by a dollar alarm clock and 
the pressure element was taken from an old 
compound gauge. The works are mounted 
in a small wooden box with the pressure 
element and pen fastened to the inside of 
the deep cover in such a way that when the 
cover is closed, the pen rests in the proper 
place on the paper record sheet. The disc 
which supports the sheet is mounted on a 
shaft soldered to the clock works, and is 
driven by a hand cut gear so that the disc 
turns once in 24 hours. 
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Combination Wrench 


By FRANK DEPAGNIER 


INDING that every time I had to open 
or shut a valve on a machine, I had to 
take off a valve cap or loosen a packing 
nut, I generally had an adjustable wrench 








FIG. 1. 


for this purpose. After taking off the cap, 
I would use a ratchet wrench. This would 
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happen many times in a day, so in order 
to eliminate a lot of waste motion, I de- 
vised the tool shown in Fig. 1. 

I cut my ratchet wrench in the center 
with a hacksaw. I did likewise with my ad- 
justable wrench. I then had them welded 
together for a few cents, resulting in a very 
convenient tool to use. 


ss 8 


Refrigerant Leak Detector 


By ELMER HUNYADY 


OU do know that 

the various methods 
we now have for refrig- 
erant leak detection are 
not 100 percent certain 
or foolproof in the case 
of small or very minute 
leakage. 

ELMER But, escaping gas, no 
HUNYADY matter how small the 
leak, is always accompanied by a hissing 
sound, sometimes too faint for the human 
ear to catch. So, following this fact, I have 
procured for myself a stethoscope, such as 
used by doctors. With this instrument, I 
can locate any leak, however small. 

This stethoscope has become indispensable 
—the best tool in my service equipment— 
and has saved me and my customers many 
dollars of refrigerant loss. Also, its use 
lends a certain air of assurance and dignity 
to the whole proceeding, absolutely satisfy- 
ing the owner of the equipment that the leak 
has been detected, and when the necessary 
repairs are made, the collection for the job 
is much less painful to him. 
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TO REMOVE RUST FROM 
METALS 


O remove rust from metals, Dr. C. F. 
Mason, in “Chemical Industries,” recom- 
mends the following glycerine-containing 
preparation. The preparation is a paste 
and is particularly suited for use in inacces- 
sible engraved surfaces. It is composed of: 
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The paste is applied to the rusted area, 
and after being allowed to stand in a warm 
place for fifteen to twenty minutes, is then 
washed off. 
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'HE three Dressel brothers, William, Jo- 
seph, and Herman, recently opened the 
fourth store in their chain of bakeries in 
Chicago. This is probably one of the new- 
est and finest bakeries in the middle west, 
and is located at 12837 W. 79th Street, Chi- 
cago. The Dressels started their bakery 
business 25 years ago with a single bake 
shop. They are said to be the originators 
of the whipped-cream cake and to have 
brought it to its tremendous popularity. 
Week-ends the Dressel bakery turns out 
15,000 to 18,000 whipped cream cakes. On 
holidays the count runs up to 20,000 and 
25,000. 
Because whip cream is such a perishable 
product, the handling and storing of these 





Interior of Dressel’s new shop at 79th St., Chicago. 


cakes involve a special refrigeration prob- 
lem. In the 79th Street store is a special 
cake-holding room, 21’x23’x9’, capable of 
storing 3,500 whipped-cream cakes at one 
time. A 5 h.p. Mills compressor in the 
basement and Rempe coils in the storage 
room insure proper, dependable refrigera- 
tion at all times. 

In addition to the 5 h.p. job, there are 
five other Mills compressors, each perform- 
ing a specific function and each independ- 
ent of the rest. A 714 h.p. Mills handles 
the store’s air conditioning system. A 14 
h.p. Mills takes care of a 12-foot refriger- 
ated display case, and two 14 h.p. Mills con- 
densing units handle an ice cream dispensing 
cabinet and a kitchen ice box. A 2 hp. 
Mills is to be installed for a dough-retard- 
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Refrigeration in a Chicago Bakery 


ing box and a storage cooler in the basement. 
The shop has a special dough mixer im- 
ported from Switzerland resembling a huge 





Refrigerator room for storing whipped cream cakes. 


pair of hands, lifting, rolling, and kneading 
dough. A giant bake oven has a revolving 
ferris wheel big enough to ride on. A spe- 
cial room just for daily flour storage. 

The entire refrigerating and air condi- 
tioning system is a model of modern efficient 
installation Work and is the work of Chicago 
refrigeration experts. Walter C. Hilger was 
general contractor on the building and much 
credit is due this able refrigeration engineer 
for a splendid job well executed. 





Six Mills compressors provide for all refrigerators 
and air conditioning systems. 
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The Question Box 


to the servicing of household refrigerators 





Readers are invited to send their 


and small commercial refrigerating equipment as well as oil burners to “The Question Box.” 
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Comments on Previous Questions 


UESTION BOX: Referring to Ques- 
Q tion 802; the Warren Co. Inc., 905 Fair 
Street, Atlanta, Georgia, manufacture dis- 
play cases using a built-in hot gas defrost- 
ing system for single unit installations, and 
detailed information concerning the opera- 
tion of this system could be obtained by 
addressing this company. 

If the condensing unit connected to this 
case was supplied by the Warren Company, 
it originally was equipped with a 3-way 
valve between the compressor and the con- 
denser, and a check valve between the con- 
denser and the liquid receiver, the purpose 
of the check valve being to prevent liquid 
and saturated vapor leaving the receiver and 
entering the hot gas defrosting line and pre- 
cluding the possibility of a back flow from 
the receiver to the evaporator. 

The Warren Company have been using a 
hot gas defrost system for many years with 
a high degree of success. 


Very truly yours, 
Kk. M,. Newcum, 
Superior Valve & Fittings Co. 


UESTION BOX: I was very much in- 

terested in question number 804 which 
appeared in your May issue of the Refrig- 
eration Service Engineer concerning repairs 
made on a Crosley Refrigerator. 

The answer given relative to the equaliza- 
tion of the head pressure to the suction 
pressure is correct. 

It was stated in the question that the ma- 
chine cut out when the suction pressure 
reading was eight pounds and the head pres- 
sure reading sixty-five pounds at a room 
temperature of sixty-five degrees F. The 
head pressure is approximately correct, but 
the suction pressure reading is high for a 
correct thermostat setting. The temperature 
range on the thermostat for a normal set- 
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ting should be from twelve degrees to 
twenty-seven degrees. This would give a 
suction pressure at the time of cutting out 
of from two to five inches vacuum. 

I would suggest that the cutting in and 
cutting out points of the thermostat be 
checked against thermometer readings, in or- 
der to be sure that the refrigerator is oper- 
ating correctly. 


Very truly yours, 
Don Markel, 


Cincinnati, Ohio. 


UESTION BOX: In reference to Ques- 
A) tion 299; In the Norge models H & W 
the check valve is located on the compressor 
side of the suction service valve gauge port 
and the back pressure should not increase to 
any great extent when the Rollator is 
stopped down, providing the check valve is 
in good condition. 

In practically all of the other Norge mod- 
els, the check valve is located on evaporator 
side of the gauge opening and the back pres- 
sure will rise rapidly every time the Rollator 
is stopped. The Rollator employs a dis- 
charge valve which effectively prevents a 
back flow of refrigerant vapor through the 
discharge tube; however, since the oil con- 
tained in the Rollator dome is under full 
head pressure, and is forced into the Rolla- 
tor proper by the difference in pressure, the 
vacuum is quickly lost on the low side of the 
Rollator and the pressure rapidly builds up 
to full head pressure. This action is normal 
and is the method used to insure adequate 
lubrication and to maintain the oil seal in 
the Rollator. 

In reference to Question 302; I believe 
that the “hot gas” defrosting coil in the drain 
gutter of the display case under discussion, 
was intended to be connected to the liquid 
line, and that the outlet of this coil should 
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be connected to the expansion valve. When 
connected in this manner the warm liquid 
coming from the liquid receiver should main- 
tain this portion of the drip pan in an ice 
free condition at all times. This method 
should work out very nicely since any heat 
introduced into the refrigerated space by 
the warm liquid line or its extended surface 
would be compensated for by increased effi- 
ciency and capacity in the evaporator. This 
increased efficiency would be a result of the 
sub-cooling of the liquid refrigerant a few 
degrees. 
Yours very truly, 
Edward N. Avery, 
Dunmore, Pa. 
UESTION BOX: In regard to Ques- 
Q tion 299 in your April issue, the gentle- 
man who asked for a solution to his problem 
on a Norge unit has no problem because 
every Norge does the same thing. The rea- 
son being that the gauge port for the suc- 
tion line is placed before the check valve. 
When the compressor is stopped the gas 
and oil back out of the compressor up to the 
check valve. Therefore, any gauge in the 
suction port will show a high back pressure. 
In fact any gauge installed in a Norge suc- 
tion line is liable to be damaged when unit 
is stopped if the gauge does not have a 
high scale. 

K. N. Newcum, in his answer, says that 
the Norge compressor does not have a dis- 
charge valve. I have rebuilt many Norge 
compressors and they all use a discharge 
valve. They do not have a suction valve, a 
port cut into the compressor wall is used 
to admit gas to the rollator. 

Yours truly, 
John 8S. Mehalik, 
Monessen, Pa. 
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ESTIMATING LOAD ON 
DISPLAY CASE 
Question 309. I have a meat market 
owner who has bought a second-hand display 
case—just the bare case, with no cooling coil 
or machine. He does not know what the 
refrigerant is, the i.m.e., or anything about it. 
This case is steel, with three inches of 
corkboard insulation, and in good condition. 
It has: 
164 sq. ft. outside surface. 
12 sq. ft. triple glass on front side 
12 sq. ft. double glass on rear side , 
My customer wants to keep it at 33 degrees. 
Highest ambient temperature 95 degrees, 
temperature differential 57 degrees ambient 
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temperature. I have figured 5 degrees over 
average given for Chicago, 16 hours operat. 
ing period. Here are my figures: 


12 sq. ft. triple glass = 





IN Se Fee indies opaice oe'see 25.08 sq. ft. 

12 sq. ft. double glass = 
ES 2S pce ahesssckdabowe se 61.02 sq. ft. 
87. sq. ft. 


Outside surface 164 sq. ft.....164. 


251. sq. ft. 

I have figured this case would need a 
machine with a capacity of approximately 
90,000 B.t.u., or 625 im.e. I am figuring on 
using SO, or methyl chloride, with a Detroit 
automatic expansion valve. 

Would you advise two cooling coils? Is 
there a chart or guide I could get, which 
would give me a short-cut on figuring re- 
frigerator show cases, such as this one? 


Answer: Referring to heat leakage fac- 
tors, and applying these to the information 
you have given, we have the following in- 
formation on which to base an estimate of 
the total heat leakage in your display case: 


12 sq. ft. of triple glass with a conduc- 
tivity of .281 

12 sq. ft. of double glass with a conduc- 
tivity of 45 

164 sq. ft. additional surface 3” corkboard 
with a conductivity of .093 

Temperature differential equals 95 — 38 

= Oy" 

The conductivity factors given above in- 
dicate the B.t.u. leakage per square foot 
per hour per degree temperature difference 
between the outside and inside temperatures 
for the material mentioned; therefore, our 
total leakage will be as follows: 


B.t.u. 

per hour 
Triple Glass .... 12 X 281 KX 57= 192 
Double Glass .... 12 X 45 X 57= 308 
ee ee eee 164 X .093 X 57 = 871 
1371 


This represents the total actual leakage 
through the glass and walls of the show- 
case. To this amount, we shall have to add 
25 percent as a service load, which will take 
care of the opening and closing of doors, 
and the insertion of meat loads; therefore, 
we have a total heat leakage of 1871 plus 
343, which equals 1714 B.t.u. per hour. 
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Since our machine will be required to run 
only 16 hours per day, our machine will 
have to produce 
24 X 1714 
—_—_——— = 2570 B.t.u. per hour 
16 


This is equivalent to a load produced by 
a 14-hp. machine. 

Since you have not given me a sketch of 
this showcase, and I don’t know whether it 
is of the back bunker type, or just what the 
layout is, it is difficult to specify what coils 
should be used. I would say, however, that 
if it is at all possible, a fin coil should be 
placed in the top of the case, which will 
carry the greater part of the load. If there 
is space beneath the pans, it may be advis- 
able to place a bare pipe coil extending the 
full length of the case at this location. 

You have stated that you are going to 
use a Detroit automatic expansion valve. 
I don’t believe an automatic expansion valve 
would be suitable for this kind of work, and 
I would recommend that you use a thermo- 
static expansion valve instead. 


HUMIDITY IN THE AVERAGE 
REFRIGERATOR 

Question 310. Will you please give the 
correct or ideal humidity for a retail walk-in 
box, and also for a double-duty display case, 
as it would be indicated with a humidity in- 
dicator in a 38 degrees F. average box? 

Would you also be so kind as to tell me at 
what point, or below what point, humidity, 
or lack of it, begins to have a drying-out ef- 
fect on the meat stored therein? It is our 
plan to purchase a humidity indicator and 
with information which we have requested 
from you, to know definitely on each installa- 
tion where we stand on the humidity prob- 
lem. 

We would also appreciate any suggestion 
you may give in regard to better humidity 
conditions in small walk-in boxes of a size 
about 6 ft. x 6 ft. x 6 ft., using forced air 
coils. We have tried low-speed control, 
baffling of air leaving coil, made sure of a 
flooded coil condition, and have experi- 
mented with narrowing and widening cut-in 
and cut-out pressures, but we still get serious 
drying-out of products stored two days to a 
week. 

Answer: Humidity indicators are usually 
tread in percentage of moisture in the air, 
which means the relative amount of moisture 
found in the air in comparison to the mois- 
ture the air will hold at a given tempera- 
ture. 
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In all refrigeration work where food is 
being stored, it is desirable to maintain as 
high a humidity as possible, which under 
the proper conditions, may be as high as 
70 to 75 percent. Drying effects may be 
noticed when the humidity drops below 40 
percent. However, it is not always the per- 
cent of humidity which causes this drying 
effect. Such things as velocity of air 
movement, direction of air movement, fluc- 
tuation in cabinet temperatures, coil size and 
temperature, will cause excessive drying. 

The best results will be obtained when the 
coil is properly balanced with the size of 
storage space, and to secure this proper bal- 
ance, I believe it is necessary to be governed 
by the manufacturer’s specifications on his 
coil, because ratings will vary with the dif- 
ferent makes. 

The temperature of the storage space 
should not be permitted to vary over 5 de- 
grees, but at the same time, sufficient varia- 
tion in coil temperature must be permitted 
so the coil will defrost on each cycle and 
also operate at a low enough temperature 
to cool the storage space to the designed 
temperature. This, of course, is governed 
considerably by the size of coil used. If the 
coil has not sufficient surface, too low re- 
frigerant temperature will have to be main- 
tained, and consequently, too much moisture 
will be condensed out of the air. It is de- 
sirable, therefore, to maintain the refrig- 
erant and storage space temperatures as 
close together as possible. 


Air Velocity Important 


The velocity of air movement is perhaps 
the most important factor of all. If the 
velocity is too great, a drying effect will be 
noticed, and if the velocity is too low, a 
slimy condition of the meat may result; 
therefore, it is important to secure the 
proper rate of air movement for each cabi- 
net. 

An easy method of determining the proper 
velocity in a refrigerator is as follows: Take 
one-half of the refrigerator cross-section in 
square feet, and divide the c.f.m. of the unit 
cooler by this figure. The result will be the 
air flow in feet per minute. As an example 
of this, we will consider a_ refrigerator 
which is 9 ft. wide by 7 ft. high. The cross- 
section is, therefore, 7 x 9, or 68 square feet. 
One-half of the cross-section would be ap- 
proximately 82 square feet. If the unit 
cooler is rated at 1800 c.f.m., the answer 
will be 1800 divided by 832, which will equal 
56 feet air flow velocity. 
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For cabinets containing fruits, fresh 
meats, butter, eggs and vegetables, the 
velocity in the box should be somewhere be- 
tween 31 and 40 feet per minute. The direc- 
tion of air currents, also, has a very impor- 
tant bearing on the rate of drying. 

The directional louvres on a forced-circu- 
lation unit should never be directed so the 
air is blowing directly on the meat. In low 
ceiling boxes, where the meat may be hung 
almost as high as the ceiling, it is advisable 
to direct the flow of air in a slanting direc- 
tion toward the ceiling. This serves the pur- 
pose of taking the flow away from the meat, 
and also, effecting a drying action on the 
ceiling itself, where moisture will usually 
collect. In a high ceiling box, where the 
meat may not be within two or three feet of 
the ceiling, the unit may be hung high in 
the box, and the air flow directed horizontal- 
ly above the meat. 

The subject of humidity in meat storage 
space is rather a lengthy one, and it is im- 
possible for me to go into all the angles of 
it here. However, I hope the few thoughts 
and suggestions I have given you will be of 
help in guiding you in your own studies on 
the matter. 
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KEROTEST MANUFACTURING CO., PITTSBURGH, PA. 





SHUTTING OFF A SYSTEM 
FOR THE WINTER 

QuEsTION 311. I recently had a call to shut 
down a household unit, which was not to be 
used for a long period of time, and was a 
little at a loss to know just what procedure 
to follow. 

I would appreciate your advising me what 
should be pumped down, and what shut-off 
valves should be closed on either the flooded 
system, the dry expansion system, or the high 
float system, provided they all have shut-off 
valves. 

Answer: All household refrigerators 
which have a receiver as a part of their 
equipment should have all the gas pumped 
down and held in the condenser and receiver 
when shutting them off for an extended pe- 
riod of time. 

This, of course, will be done by shutting 
off the receiver valve, allowing the machine 
to run until zero lbs. pressure has been 
reached on the lowside, after which the ma- 
chine can be disconnected from the electrical 
outlet and both compressor valves closed. 

On capillary tube systems, or on the low- 
side float systems where the condenser and 
float do not have sufficient capacity to hold . 
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Chicago, 11, Detroit, Mich. New York, N. Y. St. Louls, 
Dayton, Ohio Los Angeles, Calif. Philadelphia, Pa. San es. Calif. 


GENERAL EXPORT REPRESENTATIVES 


Melchior, Armstrong, Dessau Co., Inc. 
00 Fourth Ave., New York City, N. Y¥., U. 8. A. 
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all of the gas, it is only necessary to close 
both compressor valves, and disconnect the 
electrical connection. 

The most important part that requires 
any protection during the long shut-off pe- 
riod is the compressor seal; therefore, the 
reason for the above instructions. 


KELVINATOR HIGH-SIDE FLOAT 
WHAT SIZE THERMAL CUT-OUT? 


QuesTION 312. I have a Kelvinator domes- 
tic high-side float in receiver liquid tempera- 
ture valve at evaporator, Model A compres- 
sor, that defrosts on the top half of the 
evaporator. 

Running time, cycle, box temperature are 
all okay. Door gaskets are good, and it does 
not frost back at any time. The oil charge 
in the compressor is okay, according to Kel- 
vinator service manual (214 inches). When 
only a few ounces of gas were added, the 
suction line frosted back at cut-out point. 
Can you suggest anything besides removing 
and cleaning evaporator to remedy this con- 
dition? 

Is it possible to protect a motor capacitor 
by a thermal cut-out in Ranco control, or by 
a fuse? If so, how can capacity of fuse be 
found if capacity of motor (input) and mfd. 
of capacitor are known? 


Answer: If as you say in your letter, this 
Kelvinator unit has sufficient gas and oil 
in it and the running time and temperatures 
are satisfactory, it leaves only two possi- 
bilities which may correct your trouble of 
defrosting the top of the evaporator. 

First, is that the evaporator temperature 
is a little higher than it should be. Second, 
is that the thermostat bulb is too low on the 
evaporator, The flooded-type highside float 
systems have a tendency at all times to de- 
frost the top of the evaporator during the 
off-cycle, due to the long holdover they have 
in comparison to the dry-type system. I be- 
lieve your best method of overcoming this 
would be to attach the thermostat bulb at a 
higher point on the evaporator, which would 
have a tendency to decrease the temperature 
of the evaporator and lower the whole range 
of operating temperatures. 

Every refrigerator motor should have 
some type of motor protection—either a 
fuse or a thermal cut-out. A fuse, how- 
ever, will not be any protection to the ca- 
pacitor, and is very often of little protec- 
tion to the motor, since they have to be rated 
so much higher than the motor ampere 
rating that they will not blow before con- 
siderable damage is done to the motor. 
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A thermal cut-out will give some protec- 
tion to the capacitor and very. good protec- 
tion to the motor. It will protect the capac- 
itor only through the fact that it will pre- 
vent excessive currents passing through it 
and will usually stop the motor when, for 
some reason, it will not throw off the start- 
ing winding. As a general rule, the heating 
element in the thermal cut-out should have 
an ampere rating of about 25 percent 
greater than the motor ampere rating. 
These elements, as you know, may be ob- 
tained in almost any size desired. 


HOW DOES SHORTAGE OF GAS 
AFFECT EXPANSION VALVE? 


Question 313. On a domestic refrigerator, 
how does a shortage of gas affect the opera- 
tion of an automatic expansion valve with 
respect to the suction pressure? At times, 
I have been uncertain as to whether an ex- 
pansion valve was faulty, or the system 
slightly short of refrigerant, judging from 
the erratic action of an expansion valve. 

Answer: Where a system is short of gas 
to the extent that only vapor is reaching 
the automatic expansion valve, the suction 
pressure will remain constant, but of course, 
a very noticeable hissing noise will be heard 
at the valve. 


Will Show Fluctuation 


Where the system is slightly low enough 
on gas so that alternate slugs of liquid and 
vapor reach the expansion valve, I would 
say that the suction pressure will vary 
somewhat. This would be due to the fact 
that while vapor only is passing through 
the valve, the valve would be in a wider 
open position than when liquid was _pass- 
ing through it, and when a slug of liquid 
reached it, it would cause the pressure to go 
up slightly in the evaporator before the 
valve would have time to close sufficiently 
to adjust itself to the liquid passing through 
it. 

This amount of variation will depend 
somewhat on how fast the valve will react to 
that higher pressure, and to how much pres- 
sure drop there is through the evaporator. 
The variation probably will not be more 
than 2 Ibs. in most cases, and it is possible 
in some evaporators that the drop in pres- 
sure through it would almost absorb any 
noticeable variation at the compressor. 

Some valves, of course, may be a little 
sluggish in action, and may not react as 
readily as others to the change in pressure. 
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of removing moisture from refrigerants 


There’s only one practical way to be sure 
you get all the moisture out of a trouble- 
making refrigerating circuit: Be sure you 
have a good drying agent which removes 
water from the system. 

You are sure when you use Activated 
Alumina. Both laboratory tests and actual 
service experience prove that it ends 
trouble by removing water. It is not an 
antifreeze. It can be used with any re- 
frigerant, and it doesn’t soften, swell, or 
dissolve. It also removes acidity, which 
prevents further dilution, decomposition, 
and corrosion. 

Leading makers of dehydrators supply 
equipment designed for Activated Alu- 
mina. Ask your jobber. Don’t forget to 
say, “Activated Alumina.” ALUMINUM 
OrE Company. (Sales Agent: ALUMINUM 
Company or America, 2159 Gulf Build- 
ing, Pittsburgh, Pennsylvania.) 








These Manufacturers 
Supply Dehydrators 
Charged with 
Activated Alumina 


American Injector Co. 
Fedders Mfg. Co. 
Henry Valve Co. 

Iceless Refrigeration 
Accessories Inc. 
Imperial Brass Mfg. Co. 
Kerotest Mfg. Co. 

McIntire Connector Co. 
Mueller Brass Co. 

Perfection Refrigeration 

Parts Co. 
Cyrus Shank Co. 
Universal Cooler Co. 
Weatherhead Co. 





Reg U. 5. Pot OF, 








ACTIVATED ALUMINA 
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A Generation in 


Refrigeration Service 


By A. HULBERT 


——_@—____ 


‘ 
Y first real interest in refrigeration 
came about while I had charge of the 
sales and service of ice cream for one dis- 
trict of a large creamery. 

At that time all refrigeration used in 
homes, also in stores, markets, restaurants, 
etc., except in a very few of the largest, was 
from ice. When a temperature below freez- 
ing was required, as in soda fountains and 
ice cream cabinets, salt was added to the ice 
to induce it to absorb heat and melt at a 
temperature below thirty-two degrees. 

The refrigerating outfits of that time were 
largely of single cylinder upright design up 
to five horsepower, and twin cylinders from 
that point up to the very large ones, which 
were largely of horizontal construction. The 
expansion valves used were like the ordinary 
hand shut-off valves such as are used to shut 
off steam. A few automatic expansion valves 
were coming into use at that time. They 
were constructed along the same lines as 
were the steam and gas reducing valves then 
in use, and, in fact, have been in use with 
some minor changes ever since. During this 
period of perhaps two years I serviced sev- 
eral of the old-time ammonia outfits, rang- 
ing in size from about two to five tons. They 
were of very simple construction and opera- 
tion, and I found the service not especially 
difficult. As the owners bought quite heav- 
ily of the dairy products we sold, and I did 
the service work during business, with the 
approval of the manager of the territory, no 
charges were made other than for material 
used. 

Up until this time the only refrigerant 
used in a commercial way, except some car- 
bon dioxide outfits on ocean liners and in 
hospitals and other institutions, was am- 
monia. It was tried more or less in the early 
efforts to devise successful small commercial 
units. Its alkaline reaction on oil, its tend- 
ency to develop inertness after being in use 
for a moderately long time, and its great 


June, 1939 


42 


efficiency made it unsuitable for the small 
outfits. It being more than three times as 
efficient as its nearest rival, sulphur dioxide, 
required that less than one-third the quan- 
tity be circulated to do the same work. 

The first refrigerating equipment I ever 
saw small enough to be suitable for a house- 
hold box was one running with carbon diox- 
ide and exhibited in a store window on the 
west side of Woodward Avenue, about two 
blocks north of Grand Circus Park in De- 
troit. I think this was the year following 
the close of the World War. I made some 
inquiries, but do not remember much about 
its construction or operation. 

A few years after the close of the World 
War several small refrigerating outfits were 
developed and put on the market, the most 
prominent ones being Frigidaire, Nizer ice 
cream cabinets, Servel and Kelvinator. These 
were rapidly followed by many others. 

About this time the Detroit Creamery 
brought out a one horsepower ammonia com- 
pressor for use on soda fountains. It was 
constructed on much the same lines as the 
water-cooled compressors of the present 
time. The body was a regular two cylinder 
tvpe; the condenser a double steel tube coil. 
The water was turned on and off by an in- 
genious device on one spoke of the flywheel. 
When the speed of the flywheel reached a 
certain point, a weight pushed against a 
spring and into a position so it would strike 
a small lever and turn on the water. When 
the speed slowed down in stopping, the 
spring pushed the weight back so it struck 
another part of the same lever and turned 
the water off. An automatic expansion valve 
was used and was usually placed under the 
floor as near the fountain as possible. 

Some fountains were built with ammonia 
coils and brine tanks and others were rebuilt 
so as to be used with mechanical refrigera- 
tion. Thermostatic controls were used, but 
could not be as easily adjusted as the ones 
in use now. We nearly always changed the 
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VALVES—cut squarely from extruded brass for 
















ms streamlined compactness. Receiver tank, flange com- 
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wrench installation. 


CATALOG of complete Weatherhead line 
tells you what, how and why to order. 


Cheerfully mailed on request. 
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Instrument Bulletin. 


Practical instruments. 


Ashiand, Chicago. 


REFRIGERATION SERVICE ENGINEER: 
Find out how these two 
Recording Instruments help you 


e@ For 8 years Refrigeration Service Engineers have 
been using Practical Recording Thermometers and 
Practical Operation Recorders to locate trouble, to 
prove performance, and to forestall call-back com- 
plaints. You should find out how useful these instru- 
ments can be to you. Write today for the FREE Practical 


RELIABLE & CONVENIENT: Practical instruments give you 
24 hour records of temperature or motor running-time. Eight 
years of use in the refrigeration industry have proved their 
reliability. Thousands of Practical instruments are now being 
used for all kinds of test work. They are convenient to use and 
are as easy to handle as an alarm clock. The pen mechanism 
is entirely contained in the door and swings 
out of the way when you open the door to 
change the chart. The chart itself is die- 
cut to fit a special hub, which holds the 
chart without pins or other loose parts. 
These reliability features are exclusive with 


Write for complete information, including terms, 
specifications, guarantee, and 15-Day Trial Offer. All 
explained in the Free Practical Bulletin. Write for it 
today! Practical Instrument Co., Dept. G, 2717 N. 





Recording Thermometer 
$18 with metal carrying case 








NOW 








Operation Recorder 
$21 with metal carrying case 





USE PRACTICAL INSTRUMENTS 
BUY FROM 






YOUR SUPPLIER 











temperature by raising or lowering the ther- 
mostat bulb in the brine. Raising it into 
the warmer brine toward the top made the 
outfit run colder, while lowering it into the 
colder liquid near the bottom would make 
it run warmer. 


About this time or just a little later I had 
a strange experience. In a small cross-roads 
country town on a main highway I called to 
solicit at a Greek restaurant. The owner 
asked me if I knew anything about refrig- 
eration, and I replied, “A little.” 

He took me into the kitchen and showed 
me an almost square box equipped with cop- 
per coils made up so as to be almost like 
the coils in use at the present time, except 
they had no fins. An automatic expansion 
valve was used, and the refrigerant was sul- 
phur dioxide. The compressor was a twin 
cylinder outfit with a bolted steel frame and 
was made up in much the same way as the 
more simple ones at the present time. A 
thermostatic control was used and the out- 
fit did good work as long as I was in that 
section. The strange part of it was I was 
never able to learn who made or sold it. 
There was no nameplate or other mark on 
it, nor ever had been, as far I could learn. 
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The owner got it with the place when he 
bought it, and the former owner went to a 
distant city. I never saw another one like 
it; neither was I able to find anyone who 
had, or could give me any information about 
it. As it had some indications of being shop 
made, I have thought perhaps some very 
versatile and ingenious mechanic familiar 
with ammonia outfits of that time made and 
sold it, but left off all marks of identification 
for fear of patent infringements. 

Some of the very first of the ice cream 
cabinets had no shut off valves. When the 
serviceman found it necessary to change a 
float valve all he had to do was to get the 
brine real cold, iet the low-side pressure 
come up to atmospheric, get the birds and 
other pets, also the house plants into a safe 
place, turn the cabinet on its side with the 
float valve side up, open all doors and win- 
dows, put on his gas mask, and go to it. 
Occasionally the serviceman forgot some- 
thing and then there was a bird or a few 
plants to pay for. Sometimes the birds or 
plants had a much higher value after death. 


Some of the earlier shut off valves on some 
of the makes had no back stops, and if the 
serviceman kept on turning the stem to the 
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‘Ewe months ago we introduced HERVEEN 
| to the refrigeration trade. Its warm and spontaneous reception is 
| indicative of the serviceman’s need of a refrigerant for its especial 


purpose, THE IDEAL REPLACEMENT GAS 
for the repair of 


FRIGIDAIRE METER-MISER BOXES 


HERVEEN has opened an entirely new market to the serviceman and, of course, 
at attractive profits. Enter this new field of repairing Frigidaire Meter-Miser 
Boxes and obtain your share of the new found opportunities. 

Leading jobbers have been quick to recognize this new field of replacement work. 
For quick and dependable deliveries of HERVEEN, we recommend the following 
outstanding jobbers who carry this product in their regular stock. 


Albany, N. Y., 246 Washington Ave., Melchior, Armstrong, Dessau Co. 

Atlanta, Ga., 311 Peachtree St. N. E., Bowen Refrigeration Supplies, Inc. 

Atlantic City, 3813-17 Atlantic Ave., Atlantic City Auto Supply Co., Inc. 

Baltimore, Md., 601 West North Ave., Melchior, Armstrong, Dessau Co. 

Baltimore, Md., 1034 Cathedral St., Parks & Hull Appliance Corp. 

Brooklyn, N. Y., 1104 Bedford Ave., Melchior, Armstrong, Dessau Co. 

Buffalo, N. Y., 40 Broadway, Melchior, Armstrong, Dessau Co. 

Cambridge, Mass., 614 Memorial Drive, Melchior, Armstrong, Dessau Co. 

Chicago, IIl., 2334-38 So. Michigan Ave., H. W. Blythe Company 

Des Moines, Ia., 1911 Ingersoll Ave., Dennis Refrigeration Supply 

Detroit, Mich., 1045 W. Baltimore Ave., Young Supply Company, Inc. 

Harrisburg, Penn., 1221 Derry St., Melchior, Armstrong, Dessau C . 

Los Angeles, Cal., 3109 Beverly Rd., Refrigeration Service Inc. 

Newark, N. J., 21 Sussex Ave., Melchior, Armstrong, Dessau Co. 

New Haven, Conn., 91 Goffe St., Resco, Inc. 

New York City, 300 Fourth Ave., Melchior, Armstrong, Dessau Co. 

Philadelphia, 1516 Callowhill Ave., Melchior, Armstrong, Dessau Co. 

Pittsburgh, Penn., 2709 Penn Ave., Melchior, Armstrong, Dessau Co. 

Richmond, Va., 1647 W. Broad St., Refrigeration Supply Company 

Rochester, N. Y., 85 Franklin St., Melchior, Armstrong, Dessau Co. 

Sacramento, Cal., 1316 Jay St., Hinshaw Supply Company 

Seattle, Wash., 6th Ave., North of Harrison, Refrigerative Supply, Inc. 

Sp-ingfield, Mass., 284 Liberty Ave., Melchior, Armstrong, Dessau Co. 

St. Louis, Mo., 2817 Laclede Ave., Brass & Copper Sales Company 

St. Louis, Mo., 1538 Tower Grove Ave., R. E. Thompson Company 

St. Paul, Minn., 2434 University Ave., Thermal Company, Inc. 

Washington, D. C., 3411 Georgia Ave. N. W., Melchior, Armstrong, 
Dessau Co. 


Washington, D. C., 1612 14th St. N. W., Refrigeration Supply Co. 


MODERN GAS COMPANY, Inc. 
1084 BEDFORD AVE., BROOKLYN, N. Y. 


| Manufacturers & Refiners 
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left, it would finally fly out. I well remem- 
ber my first experience with an accident of 
that kind. I turned it too far, and the liq- 
quid line valve stem shot out onto the floor. 
I picked it up very quickly, held my breath, 
put it into its place, caught one thread, and 
then struggled to the door. It is almost 
needless to say that I carefully counted the 
threads as I turned it back in, and that I 
did not forget the number for several years. 

The early Frigidaire compressors for both 
ice cream cabinets and household were of the 
dome and body design. A large number of 
these were made and sold. Only a few years 
ago some of the first one thousand were still 
in use. In this model the cylinders, water- 
cooled condenser, receiver, crankcase and 
gear case were all built in together, and a 
geared-in motor was bolted on at the gear 
case. These were fairly quiet and efficient 
outfits made in one-quarter and one-third 
horsepower. 


Early Kelvinators 


Kelvinator, during the early years, of the 
industry, made a compressor with body, con- 
denser, receiver, and motor assembled on a 
wooden base with legs bolted on. As far as 
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MARLO 


UNIT 
COOLERS 


Designed especially for Walkin 
Refrigerators, 34 degrees and over, 


these Units can also be used for Air Conditioning. 

The Coil Cores in Marlo Unit Coolers are Headered, and the Tubing 
proportioned in Circuits that eliminates any short circuiting of the Re- 
frigerants and insures an even Coil temperature. 

Housings are made of Aluminum two-piece Castings. Fan Motor, Fan 
and Coil Cores are easily removed for inspection if necessary. All 
Marlo Unit Coolers are conservatively rated. 

Send for Bulletin No. 393 containing complete details 


Marlo Coil Co., 6135 Manchester Ave., St. Louis, Mo. 


Manufacturers of Complete Line of Low Side Equipment 


W-2R2 


I know these were the first outfits using 
“V” belts for the transmission of power 
from the motor to the flywheel. Servel’s 
first commercial models and many of the 
other very early ones used flat leather belts. 

The early Nizer ice cream cabinets were 
a one cylinder dome and body outfit with a 
perpendicular universal motor geared in at 
the end and above the gear case. They were 
an efficient outfit, but between the control 
switch and the perpendicular motor they 
kept the serviceman busy if he had many to 
look after. 


Early Servels 


The early Servel models were made on 
very much the same lines as the smaller com- 
mercial compressors of the present, except 
they had flat leather instead of “V” belts. 
They were efficient outfits operating with 
methyl chloride. They used a high-side float 
valve, which sometimes worked and some- 
times did not. Brine tank evaporators were 
used. There were quite a few other makes 
of compressors that were along regular lines 
and were efficient pumpers that were put on 
the market about this time. 
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WATER COOLED CONDENSING UNITS 


Your problems in the field, and the kind of service you want to give 
your customers are the first consideration in the designing and careful 
building of PAR Equipment . . . You can rely on these units for peak 
performance and long and satisfactory service. 





@ The PAR Line offers six com- @ Slow speed, large capacity com- 
pressor bodies and 28 complete pressors. Crankshaft driven, with 


highsides to meet your require- three-ring pistons and compress- 
or valves in removable plate. 


ments exactly. Thermal overload protection. 

e Convenient built-ie motor ad- » Large capacity, dual-valve re- 
justment. Efficient, trouble-free ceivers, equipped with fusible 
V-cog over-belted drive. plugs. 










PAR water-cooled condensing unit, shown above, is 
made in eight sizes: 1/3 to 5 H.P. Handles Freon-12 
or methyl chloride. Three optional speeds, for low, 
standard and high temperature applications. 


Send for FREE CATALOG 
or see PAR units on display at your jobbers. * 


MODERN EQUIPMENT CORP., Defiance, Ohio 
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TECUMSEH PRODUCTS CO., 





“Chieftain” 
Quality 


Compressors 
Condensing 


are designed to give you many years of 
quiet, efficient and trouble free service by 
Engineers who have been serving the re- 
frigeration industry for the last fourteen 





They have again “scored a hit” with a new “V” type four cylinder compressor 
which is designed for use with 42 to 1 HP motors. All of the advanced features 
that have proven so successful in “Chieftain” household and light commercial 
units are now incorporated in this new four cylinder model. 

Mechanical improvements include, force feed lubrication to piston pin and con- 
necting rod bearings, positive alignment of cylinder bores with main bearings 
by casting cylinders and crankcase in one piece. Adjustable suction shut-off 
valve, interchangeable parts with single and twin cylinder models. All compres- 
sor parts are machined to precision limits on up to date equipment and assem- 
bled in glass enclosed rooms where only filtered, dust free air is admitted. 


Write for our latest descriptive catalog 





*pivsion TECUMSEH, MICH. 





From the very beginning of small unit re- 
frigeration and continuing for five or six 
years or longer, many freak outfits were de- 
signed and put on the market. Some oper- 
ated fairly well, others not so good. Nearly 
all were more or less difficult to service and 
were not satisfactory to the customers. Only 
a few were sold in large enough numbers to 
enable the carrying of even a fair stock of 
parts, or for servicemen to learn enough 
about them to be able to render even fair 
service. It would appear to be the main 
object of the designer, not so much to nro- 
duce something of high quality and efficiency, 
as to make something very much different 
from anything that had been made before. 
Even now some of the manufacturers are 
occasionally making changes which mean 
nothing so far as real improvement in the 
equipment is concerned. 

During the first few years of the use of 
sulphur dioxide the servicemen were not as 
familiar with the effect of it as they became 
in later years. Not a few choice plants, also 
shrubbery, had to be paid for by the ones 
having servicemen in the field. 

In Michigan about fifteen years ago a 
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serviceman was called to one of the finest 
country clubs in the state. He found it nec- 
essary to discharge the system, so he ran a 
line out of the basement window. From that 
point in the direction the wind was blowing 
was a wide stretch of choice shrubbery run- 
ning about one hundred and fifty feet. In 
about two days the club manager called the 
creamery officials. He said that all of the 
shrubbery on that side of the building was 
killed, and he wanted him to come out right 
away. They all agreed that the shrubbery 
was dead so finally settled for seven hun- 
dred dollars. Two or three months later 
they were out in that locality and thought 
they would go and see what had been done 
to replant the shrubbery. To their astonish- 
ment they found it was back to life again 
and growing as thriftily as ever. 

In the very beginning of the industry the 
brine tank with coils inside was about the 
only thing thought of by those interested in 
mechanical refrigeration, the principal idea 
being that of a cake of ice that remained 
constantly. It has been much the same all 
through the vears. 

Many of the early commercial, as well as 
the household outfits, had hrine tanks. A lit- 
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THE JOBBER WHO WORKS FOR 
ANSUL WORKS FOR YOU 













THAT’S HIS BUSINESS, and that’s why 
he’s in business. We’re proud of the 
Ansul Jobber Organization ....as 
proud of these men as we are of our 
Ansul products. And we feel certain 
these Ansul Jobbers are as proud of 
their wholehearted, friendly service 
to you as they are of their business 
integrity. Let the Ansul Jobber near 
you begin serving you now! 


ANSUL 


SULPHUR 
DIOXIDE 


METHYL 
CHLORIDE 









RS-4-9 


ANSUL CHEMICAL COMPANY 
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tle later when the first fin coils came into 
use, many of them were placed directly on 
the ice racks and were expected to take the 
place of the cakes of ice which they had 
displaced. Since coming to Buffalo ten and 
a half years ago, I have probably taken 
thirty or forty coils off the ice racks and 
placed them on other supports. 


First Evaporators 


The early evaporators were nearly all of 
the flooded type, the commercial ones be- 
ing a development from the household de- 
signs. The first were quite high with boilers 
on top, and the later ones, long and low with 
boiler on the end. Later the dry expansion 
evaporators came in, displacing the flooded 
types in all new installations. The evapora- 
tors brought out the past two years are, I 
think, far superior in design to anything yet 
produced. 

It was the invention and development of 
the thermostatic expansion valve that 
brought about the change from the flooded 
system to dry expansion. This development 
permitted the use of low pressure control 
with multiple installations. 
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In Philadelphia in 1927 we discovered 
some commercial coils on which the solder 
then in use had corroded badly, in some in- 
stances sufficient to cause leaks. This was 
reported to the engineering department in 
Dayton, Ohio. After some research as to 
causes, conducted in Philadelphia, and hun- 
dreds of experiments with different solders 
in the Frigidaire Research at Dayton, a sil- 
ver alloy solder was developed which with- 
stood the test of time. 


Refrigerants 


The refrigerants in use at the beginning 
of the small units were largely sulphur diox- 
ide with a very few ammonia and methyl 
chloride machines. Since then, many differ- 
ent refrigerants have been used in a multi- 
tude of different outfits brought out all 
through the years. A few of these refriger- 
ants have fallen by the wayside and machines 
are no longer designed for their use. They 
have been replaced, however, by others and 
at this time there is an increasing popularity 
toward Freon, Methyl] Chloride and F-114. 
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New Motors 

|* is within the power of the service and 

installation man to render a service to 
the user of new motors and the manufac- 
turers of same. Quite often motor users 
are faced with unnecessary complications, 
when motors appear to give trouble during 
their period of guarantee. Also at the 
same time, the motor manufacturers are 
frequently required to assume unreasonable 
service costs. This has been traced to the 
fact that in about 90 percent of the service 
calls on motors during the guarantee period 
the trouble is other than motor troubles. 

Presenting the customers’ expectations in 
regard to service we can express them in the 
following way: 

1. Prompt attention in answering a call 

when trouble occurs. 





Random Suggestions 


By W. HALL MOSS 


ee 


2. Speedy restoration of service. 

3. Definite report regarding cause and 
correction of trouble. 

4, Impartial analysis of the trouble and 
the proper placing of the responsibil- 
ity for the cause of the trouble. 

5. The fulfilment of guarantee. 


The service engineer who fills the follow- 
ing requirements is the one of most value 
to the profession he follows: 

1. Renders a prompt and impartial emer- 

gency inspection service to the user. 

2. Seeing that the customer is protected 

by the manufacturer’s guarantee if 
such protection is due him, and if not 
due him, sees that the customer under- 
stands the reason he is not due pro- 
tection, and that his trouble is cor- 
rected. 

















Snap-on 


; SPECIALIZED TOOLS 
FOR REFRIGERATION SERVICE 





GAS-TIGHT JOBS with speed and 


safety * = «= You can turn soft, 
brass flare nuts to non-leaking 
tightness quickly and surely, and 
without damaging the nuts—by us- 
ing these special Snap-on Flare Nut 
Wrenches. Double-broached jaws 


insure positive grip and ample 
leverage, even with limited handle 
movement. Thin walled heads give 


{you more working room in close 
{ quarters. Snap-on flare nut wrenches 


\s |} prov ide lifetime service. Two 
IN’ Snap-on = «x. 
- 


June, 1939 50 









models cover practically all refrigeration 
requirements, with two sizes per handle 
..- 4” and 1”, %” and 13%”. See 
Snap-on Tools in your phone directory 
or write for full information. 


SNAP-ON TOOLS CORP., KENOSHA, WIS. 


Choe od Blue-Point 


. a eae ae : ae FA - 
Socket Wrenches /°& Mechanics 2 Cred at tallome Rete) ( 
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y. Saves the motor manufacturer the ex- 
pense of making calls in remote places, 
and the expense of service not war- 
ranted by his guarantee. 

. Reports and restores promptly all 
troubles accurately and sees that proper 
action is taken for adjustments, when 
due. 

. Protects the customers’ side on an 
equal basis as the manufacturers’ side. 


a 


or 


In all cases it must be remembered by 
the serviceman that “good will” is at stake. 
The trouble must be corrected, regardless 
of what this good will costs. The customer 
takes the idea that the cost of such opera- 
tion is of no concern of his. The firm sell- 
ing the equipment is held responsible and 
final payments are often held up, pending 
adjustments. But in most cases the manu- 
facturers are fair-minded and if the serv- 
iceman uses the policies outlined herein to 
the best of his ability, he can expect full 
co-operation from the manufacturer, dealer 
and customer. 

Causes for motor trouble are as follows: 

1. Bearings not properly oiled. 

2. Improper lubricants used. 

3. Failure to insulate for noise. 


“AMERICA’S 
BELT 
BIBLE” 
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. Improper over-current protective de- 


vices, causing stopping. 


. Improper wiring connections, caus- 


ing failure to run and heating. 


. Low voltage on account of improper 


wiring, or source of supply low. 


. 110 volt connections and supply when 


220 volt motor and supply should be 
used for the type of service required 
of the motor. Improper voltages. 


. Belts too tight. 
. Belts too loose. 
. Improper size motor for the applica- 


tion. 


. The wrong kind of starting and stop- 


ping controls, or their connections. 


. Misapplication of type, speed, or duty 


rating. 


. Wrong kind of current, wrong cycle 


or phase, on source of current used. 


. Improper installation, base, belt ad- 


justment, conduit connections, etc. 


. Neglect of maintenance after installa- 


tion. 
most communities there are qualified 


service engineers who can handle these calls 
at a fair price. 
tive in keeping the motor sold as in selling it. 

The manufacturer of motors should assist 


They can be just as effec- 


MOST COMPLETE 
F.H.P. BELT CATALOG 
EVER ISSUED! 
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NOW rae a te 
WAREHOUSES 
TO SERVE YOU 


With complete stocks of Air Conditioning 
and Refrigeration Parts and Supplies. Write 
for catalog on your letterhead. We only 
sell wholesale. 
















THE HARRY ALTER CO. 


1728 S. Michigan Avenue, Chicago, Illinois 


3 CHICAGO BRANCHES —NORTH, WEST, SOUTH 


DETROIT 


5013 John R. St. 


NEW YORK 


161-163 Grand. St. 


in this work by keeping a stock of spare 
parts and complete motors where they are 
available to the service man and his dealer, 
to protect the dealer and his customer. 
Then the service man must have the author- 
ity and the equipment to carry out his part 
of the outlined program. 

It is this careful attention to new motors 
that shows the service man’s ability to take 
care of the user’s old equipment, makes 
new sales and keeps down excessive service 
complaints on the manufacturer and _ his 
dealer. 


Make It Better 


So many service engineers in repair work 
are content to just repair the job, using the 
same size, type and make of controls, valves, 
thermostats, etc., as are already on the job. 
They fail to grasp the opportunity so often 
before them to sell other type controls more 
suitable for the job, different make or size 





expansion valves according to the type of job. * 


Then there is a large field for selling new 
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ST. LOUIS 


2910 Washington Ave. 


CLEVELAND 


4506 Prospect Ave. 


types of coils and of the proper size in- 
stead of those in use. On large water cooled 
jobs there is a large field for selling cooling 
towers, evaporative condensers, instead of a 
new water valve. Even another opportunity 
is to sell new compressor units either as re- 
placements or in addition to the unit in use, 
by splitting the load on several separate 
low sides. Don’t let some salesman do all 
the selling. The opportunity is there for 
you to take advantage of if you will. There 
are endless ways you can make money for 
yourself by finding out how you can benefit 
the user of equipment you are called upon 
to service. It is not how many service calls 
you make in a day or a year that brings in 
the most profit to you, but in how much you 
can realize off of each call. Make a study 
of each call and see how much you can help 
out the customer then you will be benefit- 
ing more and more, according to how much 
you can sell him. Don’t sell the customer 
something he does not need. Try to make 
it better—not try to get the call off your 
hands and make another call. 
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Heres Why MILLER REPLACEMENT 


DOOR GASKETS FIT BETTER... LAST LONGER 


less of ma 


Four Ideas for Service Shops 


Every one who has a place of business de- 
sires these four things before all else: 
1, They want to attract more customers 
into their place of business. 
2. They want their place of business to 
look in keeping with charges made. 
8. They want to sell more than the cus- 
tomer originally anticipated buying. 


- 


. They want to create the impression that 
they are successful. 

These four things can ke done by neat 
arrangement of office furniture, parts on 
display, show windows not too crowded, 
and by proper lighting of the place of busi- 
hess—not only out where the public passes 
by, but inside where the customer comes 
into see you. First you must attract the 
public into your place of business, then you 
must keep up the impression made out front. 
Don’t kill a good show room or show win- 
dow impression by having your office and 
shop dirty and improperly lighted. 

In passing one finds that one refrigera- 
tion dealer is prosperous and another poor. 
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* There can’t be any misfits in the Miller line because every 
replacement door gasket is an exact replica of the original as 
produced by Miller for the refrigerator manufacturer. They 
will last longer, too, because the rubber from which they 
are made is carefully compounded for maximum resistance 
to wear, age, and grease. 


The Miller line permits you to take full advantage of the 
growing demand for door gasket replacements. With its 28 
different types, you can service 80% of all refrigerators, regard- 

ce. Each gasket is packed in an individual carton 
plainly marked as to type and size. 


You pay no premium for Miller door gaskets but you can 
assure your customers a premium job through their use. For 
price list and dimensional drawings, write 


MILLER RUBBER COMPANY, INC. + Akron, Ohio 





One service man is good and another is just 
so-so. You see it everywhere. 

The principal difference is what the «man 
knows, the usable experience he has to.draw 
upon when he needs it. It can be his own 
personal experience, or it can be knowledge 
that he has gained from watching the ex- 
perience of others. It can come from read- 
ing. It may have come through school, uni- 
versity, or correspondence courses (if prop- 
erly assimilated). But the idea is—he has 
this knowledge and in a pinch he knows 
what to do. It is on this foundation that 
he builds his job, his reputation and his life. 

All men do not have the same oppor- 
tunity to gain broad personal experience. 
The size of the town in which he lives, the 
kind of work he starts life off with, all have 
a bearing on his future. Then there is the 
element known by some as luck or chance. 
But there is no luck or chance in the oppor- 
tunity that every man has of gaining ex- 
perience, and that is through reading. He 
can get it, if he really wants to, and that 
experience, coming from many men, is 
broader and of much more value. 
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REFRIGERATION SERVICE ENGINEERS’ SOCIETY 


Official Announcements of the activities of the National Society and Local ‘ 
Chapters appear in this department as well as articles per- 
taining to the educational work of the Society. 











PLAN TO ATTEND 
R.S.E.S. CONVENTION 


LTHOUGH seven months remain be- 
* fore the R.S.E.S. convention, many 
members have already made plans to insure 
their attendance at this meeting and to wit- 
ness the large exhibit of manufacturers’ 
products. 

The convention will be held in the Stevens 
Hotel, Chicago, January 15-18, 1940, in con- 
junction with the 2nd All Industry Refrig- 
eration and Air Conditioning Exhibit. 

Even at this advanced date nearly 100 
exhibit spaces have been definitely reserved, 
an indication that the manufacturers’ 
display of products will undoubtedly provide 
the largest showing of equipment and acces- 
sories ever shown under one roof. 








The Society plans will be in work at an 
early date and committees will be actively 
planning for an outstanding program. 


SS 


YOU KNOW MY DAD— 
AND MOTHER TOO! 


AD has been interested in the R.S.E.S, 
since the early days and I can tell you 
he is anxious to do a good job. I’m for him 
and I know the interest he takes in pro- 
moting good refrigeration servicing. 
Mother does her share too and many of 
the ladies of the auxiliary are acquainted 
with her. I just celebrated my first birth- 
day and some day I'll be as good a service 
engineer as my dad. 
Oh, yes—Dad’s name is Claude and 


i SPOEHRER-LANGE 


‘ COMPAR YT #2 


3725 COMMONWEALTH atewes ° 
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RICHARD BRUNTON 


Mother’s is June. I’m Richard Morgan 
Brunton of Huntington, W. Va. 


SS 


JOHN PAYNE IS VICTOR IN 
LOS ANGELES CONTEST 


MID an atmosphere of excitement re- 
sembling that created by a closely 


played ball game or a photographic finish 
horse race, members of Los Angeles 
R.S.E.S. Chapter staged a tube-bending con- 
test on April 26. When the smoke of battle 
had cleared away from the eight contestants, 
John Payne emerged the victor. 

The contest was held as part of the Chap- 
ter’s regular meeting at Rainbow Isle, May- 
fair Hotel, Los Angeles, and approximately 
125 were present. 

Pacific Metals Co., Los Angeles, sponsored 
the very complete entertainment program 
which featured the evening. 

The contest was conducted along the same 
general lines as that held at the national 
R.S.E.S. meeting in Buffalo last fall and fit- 
tings, rules and blueprints used were fur- 
nished by The Imperial Brass Mfg. Co., 
Chicago. 


Contest Entries 


The eight men taking part in the contest 
were: John Payne, W. B. Decker, Harold 
McQuay, Gene Le Gault, C. W. Flewelling, 
Lewis Barber, Faust Doore, and Paul Kief- 
fer. 

After the final check-up of the judges had 
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Gives answers NOT found 
in text books... 


Use this Coupon -_ 





SERVICE ENGINEER 


You can PROFIT by receiving 
this FREE Bulletin 





E. |. DU PONT DE NEMOURS & CO., INC. 
The R. & H. Chemicals Dept 
Wilmington, Delaware 
District Sales Offices: Baltimore, Boston, Charlotte, 
Chicago, Cleveland, Kansas City, Newark, 
New York, Philadelphia, Pittsburgh, San Francisco 








‘Gentlemen: Please send me the current issue of 
ARTIC" Service News and put my name on the 
be = list to receive future issues. 
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—SPECIALIZING— 
MONITOR-TOPS & WESTINGHOUSE 


—WRITE FOR— 
PRICES—SPECIFY MAKE TO BE REBUILT 
GENERAL ELECTRICAL 
REFRIGERATOR SERVICE 


OF BROOKLYN 


1572 CONEY ISLAND AVENUE 
BROOKLYN, N. Y. 





been completed and penalties had been 
added, it was disclosed that John Payne had 
won with a total elapsed time of 1380 sec- 
onds. Paul Kieffer was second with 2130 
seconds, and C. W. Flewelling third with 
2325 seconds. It is interesting to note that 
Paul Kieffer, who won second, was the last 





THE EIGHT CONTESTANTS IN THE LOS 
ANGELES TUBE BENDING CONTEST 
Winners in the contest were: First place, John 
Payne (second from left in front row); secon 
place, Paul Kieffer (front row right); third place, 
C. W. Flewelling (third from the left front row). 
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REFRIGERATION CO, - 


459 N.- Artesian Ave.; Chicaga 








SAME DAY 
SHIPMENT 


98 per cent of the 
many items in our 
new 1939 catalog 
can be shipped the 
same day we receive 
your order. You 
should have this catalog, write for it on your 
business letterhead. 


H. W. BLYTHE CoO. 
2334 S. MICHIGAN, CHICAGO 


Refrigeration & AirConditioning ,Parts, Tools,Supplies 














to bring his completed project to the judges’ 
table, proving that the race does not always 
go to the swift. 

Prizes were provided by the Pacific Met- 
als Co. and consisted of: first prize, Toast- 
master Hostess Set; second, electric drill; 
and third, five-in-one Soldering Outfit. In 
addition to these three prizes, there were five 
qualifying prizes consisting of a case con- 
taining six screwdrivers for each of the 
other contestants. 

The meeting was preceded by a dinner, 
after which there were a number of acts of 
entertainment. The business meeting in- 
cluded initiation of five new members. 


ss SS 


TRI-STATE AUXILIARY 


MEETING of the Tri-State Auxiliary 

was held May 8 at the home of Mrs. 
Carl Ackley, Portsmouth, Ohio. The meeting 
was called to order by Mrs. C. A. Brunton. 
The dinner that had been scheduled was in- 
definitely postponed, but a social hour was 
enjoyed by both the ladies and their hus- 
bands. The pictures taken at the fish fry 
were shown, and orders were taken for same. 
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WHO SAID YOU CAN'T TEACH 
AN OLD DOG NEW TRICKS? 


We've been doing it day in and 
day out! Just ask some of the 
old time R. S. E. S. members who 
broke into the field when “Electr- 
Ice," “Isco,” and “Iroquois” were 
popular units. 


Many of these service men, with 
years of practical experience, 
have enrolled for U. E. L train- 
ing ... and they have learned 
some new tricks too. 















Let us give you the details of this 
practical training program. Write 
for information NOW. 


UTILITIES 


ENGINEERING INSTITUTE 
404 N. Wells St. Chicago, III. 


: 





Chapter. Notes 


Under this heading will appear news of the 
chapter meetings. For names of the officers and 
dates of regular meeting nights, please refer to 
the Chapter Directory. 











CORRECTION 


Under chapter notes for Missouri Valley 
Chapter in the March issue the following 
statement appeared: “Mr. Ferguson gave a 
resumé of the code as used in Kansas City 
and Mr. Joe Dempsey described the code as 
used in Chicago.” 

This statement is in error and should have 
read: “Mr. Ferguson read a letter stating 
who is permitted to do installation work in 
Kansas City and Mr. J. Dempsey described 
the handling of such work in Chicago.” 


TWIN CITIES CHAPTER 


May 9th—The meeting was called to or- 
der by President W. V. Warner and the 
business of the evening disposed of. 

Mr. Warner turned the meeting over to 
Mr. A. Palen, chairman of the Educational 
Committee, and Mr. Palen very efficiently 
demonstrated the General Electric hermetic 
unit supplied by the National Society for 


SERVICE ENGINEER 


NOW Complete 
Comfort and Safety 
ON EMERGENCY CALLS 


On emergency service calls it wasn’t unusual 
to “get the fire department.” That was 
yesterday! Today the 
up-and-coming service 
man who has half an 
eye out for his comfort 
and health won’t stir 
out of the shop with- 
out his Healthguard 
Fume Kit. He knows 
that with it, he has 
half the job licked be- 
fore he starts. For 
your health’s sake you 
should try this kit too! 
Order today. 


CHICAGO EYE SHIELD CO. 


2341 WARREN £ 








the chapters’ educational programs. The 
demonstration was very well presented and 
much enjoyed by those in attendance. 


LONG BEACH CHAPTER 


May 5th—In the absence of the President, 
the meeting was called to order by 2nd Vice- 
President E. Langston. 

Following the roll call of officers, the read- 
ing of minutes, and various other business 
routine of the evening, some discussion was 
held under “the good and welfare” of the 
Society. This discussion led to another on 
the subject of group insurance and Mr. A. 
Pregler was appointed as a committee of 
one to report at the next meeting on any 
information he had been able to obtain. 


PITTSBURGH CHAPTER 


May 12th—There were approximately 200 
members and visitors present at this meet- 
ing, which was held in the Fort Pitt Hotel. 

Mr. H. S. Stockdale introduced Mr. T. 
McKee of the Detroit Lubricator Co., who 
presented a talking film-slide on Detroit ex- 
pansion valves and controls. After the 
showing of the film Mr. McKee started a 
discussion on controls and gave a detailed 
description of the Model 450. The lecture 
proved to be very interesting. 

Refreshments were served following this 
program, which gave the members and vis- 
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itors an opportunity to get acquainted and 
discuss topics of interest. 


DAYTON CHAPTER 


April 28th—The meeting was held in the 
Kiefaber social room, with a goodly repre- 
sentation of members and non-members 
present. 

Mr. T. McKee of the Detroit Lubricator 
Co. was the speaker of the evening, and pre- 
sented a very interesting program on the 
products manufactured by his company. 

After the meeting had been adjourned, a 
lunch was served, which provided an en- 
joyable and informal get-together. 

May 12th—The meeting consisted primar- 
ily of business which had been held over 
from former meetings. 

It was decided that the next meeting 
should be held at 66 Stratford Ave., and 
invitations were ordered sent out to all 
prospective members. A factory represen- 
tative will be present for the meeting as a 
part of the entertainment, and refreshments 
will be served. 


WICHITA CHAPTER 


April 21st—The meeting was held in the 
Kansas Gas and Electric Co. building, and 
was called to order by President F. W. 


GENERAL 
CONTROLS 


Refrigerant 
Control 


* GENERAL SERIES K-15 
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nent * General Series K-15 Magnetic 
CLOSINS Refrigerant Valves are readily 
POSITIVE installed on air-conditioning or 
OPENING refrigerating equipment. For low 
CURRENT and high pressure duty at full 
FAILURE oat 

ported capacities. 
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Ryan. The business of the evening was dis- 
pensed with and reports from the Secretary 
and Treasurer were referred to the Audit- 
ing Committee. 

Some discussion arose regarding the for- 
mation of a Ladies’ Auxiliary. However, 
since nothing definite was accomplished the 
matter was tabled to a later meeting. 

A suggestion by the members present 
brought about the decision that the next 
meeting would be devoted to the subject of 
air conditioning problems. 

May 5th—After the usual routine of busi- 
ness had been dispensed with, the meeting 
was turned over to Mr. G. B. Govits, chair- 
man of the Educational Committee, who 
gave an interesting demonstration on figur- 
ing the heat loads encountered in air con- 
ditioning installations. This demonstration 
was very instructive and much enjoyed by 
those present. ; 

Mr. Govits later announced that at the 
next meeting a representative of the Muel- 
ler Brass Co. would be on hand to present 
an educational program. 


BOSTON CHAPTER 


April 24th—The greater part of the eve- 
ning was devoted to the election of officers, 
with the following results: 

President, M. P. Handspicker, Miller & 
Seddon Co., Cambridge, Mass. 





Electrimatic 


TYPE SL 
SOLENOID 
VALVE 


TYPE RT-SUCTION 
THROTTLING VALVE 





TYPE WL 
WATER REGULATOR 


THE ELECTRIMATIC CORP. 
2100 INDIANA AVE., CHICAGO, ILL. 
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Ist Vice-Pres., W. W. Welch, Jr., W. W. 
Welch Co., Medford, Mass. 

ond Vice-Pres., R. Perkins, Ipswich, Mass. 

Secretary, J. Minon, Fedders Mfg. Co., 
Boston branch. 

Treasurer, J. L. Hall, Nashua, N. H. 

Sgt.-at-Arms, E. A. Ohlson, Legasse & 
Harris Co., C ambridge, Mass. 

Directors: M. Antonelli, Acme Ref. Co., 
Fall River, Mass.; C. Borden, A. E. Borden 
Co., Boston, Mass.; R. R. Seddon, Miller & 
Seddon Co., Cambridge, Mass.; W. C. Chase, 
N. B. Gas & Light Co., Marion, Mass.; H. 
Walker, Detroit Lubricator Co., Boston 
branch. 

Chairman of Educational Committee, C. ¢ 
Harris, Legasse & Harris, Cambridge, Mass. 

On May 8th the chapter had a tube bend- 
ing contest, sponsored by the Imperial Brass 
Mfg. Co., and their Mr. Byrnes and Mr. 
Burk acted as director and timekeeper, re- 
spectively. 

The contest was started at 8 o’clock and 
lasted until about 9:30, at which time re- 
freshments were served with the Imperial 
Brass Co. as host. 

The contest was one of great interest to 
everybody and the spectators as well as the 
contestants were very much enthused. The 
results were as follows: 

Mr. Flanagan of Boston won first prize, 





——_ a G. E. montior top, Model D-§0-B-86 
mercial Untt) in our shop 


Refrigerator Dealers and Service Men 


Give us your 
Hermetic Headaches 


Complete Rebuilding and Repairs on All 
Models 
Specializing on Westinghouse, G. E. Monitor 
Tops and Majestics 
Complete Machine Shop Service 
Write for Prices—Specify Makes and Models 


Flushing Refrigeration Co., Inc. 
HERMETIC ENGINEERS 
133-22 41st AVE., FLUSHING, N. Y. 
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by setting what is believed to be a national 
record—14 minutes flat. His work was in- 
spected and carefully checked by three very 
able judges, who were Mr. N. C. Honecker, 
Mr. Charles Harris and Mr. O. A. Alex- 
ander. 

Second prize was taken by the Treasurer 
of the chapter, Mr. J. L. Hall, of Nashua, 
N. H. His time was 24 minutes. If you 
do not believe that they are strong in New 
Hampshire, ask the judges. They had to 
use wrenches to loosen the fittings that Mr. 
Hall had tightened with his hands. 

Third prize went to Mr. Lewis McGrath 
of Boston. His time was 27 minutes and 
don’t you think it was an easy project. 
Each contestant had to move right along to 
keep in the running. 

All told there were eight contestants. 


MISSISSIPPI VALLEY CHAPTER 


April 28th—In order to give more assist- 
ance to the Educational Committee, Mr. 
John Sackey was appointed as a member of 
this committee. One of the jobs assigned 
to Mr. Sackey was that of compiling a list 
of questions and answers to be used in the 
forthcoming program. He was asked to 
work with Mr. E. Ford on this program. 

After the meeting was adjourned, an in- 
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formal get-together was enjoyed by those 
present. 

May 12th—Some discussion was held on 
the educational features of future meetings, 
and the Educational Committee was _ in- 
structed to outline a program for the ap- 
proval of the meeting. It was suggested 
that the Committee start with the elemen- 
tary stages of refrigeration such as defini- 
tions and calculations of the heat unit. 


It was suggested by Mr. Eldridge that 
the chapter purchase a blackboard to be 
used in future meetings. It was felt that 
this would help materially in illustrated 
talks and discussions. 


MONTGOMERY CHAPTER 


May 12th—Though the chapter has been 
in the habit in the past of meeting only 
once a month, it is felt that sufficient busi- 
ness and educational matter is waiting for 
discussion so that meetings should be held 
in the future twice a month—one meeting 
a month to be devoted entirely to business 
and educational programs, and one to a so- 
cial gathering. 

May 19th—The evening was devoted to a 
social evening held at the Narrow Lane Inn. 
The wives and girl friends of the members 
were invited and everyone seemed to have 
a thoroughly good time. 









The only business discussion during the 
evening was that of the desirability of meet- 
ing every Thursday night for either a busi- 
ness session or social evening. 


LOS ANGELES CHAPTER 


April 26th—The meeting was held in the 
Rainbow Isle of the Mayfair Hotel, and 
was called to order by President Rod- 
gers. After the usual business of the eve- 
ning, splendid entertainment was provided 
through the courtesy of the Pacific Metals 
Co., and was very much enjoyed by those 
present. 

Several new members were initiated into 
the chapter and welcomed by President 
Rodgers. 

The balance of the evening was devoted 
to a tube bending contest which is fully de- 
scribed on other pages of this issue. 


MONUMENTAL CHAPTER 


May 3rd—The major part of the evening 
was devoted to the election of permanent 
officers for the recently formed chapter. 
The election was conducted in the usual 
manner through the method of ballot and 
the results were as follows: President, 
H. H. Gibbons; 1st Vice-President, E. E. 
Starkey; 2nd Vice-President, H. R. Welk- 
ner; Secretary, J. B. Ottenheimer; Treas- 


WATER REGULATORS 
AMMONIA VALVES 
GAUGE SETS 


DEHYDRATORS 


STRAINERS 


are manufactured to meet today's requirements. Write 
for copy of our new catalog. 


HANK COMPANY 





CHICAGO,ILLINOIS 
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To accurately check HEAD PRES- 
SURE of any air cooled refrigera- 
tor system using SO. METHYL or 
F 12. Price $1.25. See your re- 
frigeration jobber or send check to 


wo | THE COOK CO. 


Guessing} Box 176, Columbus, Ohio 
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Replacement 
Gaskets 


Packed in attractive 
time-saving boxes, 
easy to remove, no 
strings to cut. 





Send for new Bulletin No. 
40B showing sets. 


Buy Gaskets in the 
red box. 


CHICAGO WILCOX MFG. CO. 








7701 Avalon Ave., Chicago, Ill. 
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urer, H. Goodhart; Sergeant-at-Arms, Wm. 
Mattheis; Directors: W. Fogle, G. Snelling, 
H. Salley, H. Makosky, F. Goodhart; Chair- 
man, Educational Committee, E. Zimmer- 
man. 


ROCKFORD CHAPTER 


May ist—The first order of business for 
the evening was the drawing for the attend- 
ance prize, the winner of which was Mr. R. 
Erickson of DeKalb, Il. 

Some discussion then arose regarding the 
desirability of holding a banquet for the 
purpose of securing additional members to 
the chapter, expenses of the banquet to be 
paid by the chapter treasury. 

Following the business session the meet- 
ing was turned over to Mr. F. Barney, 
chairman of the Educational Committee, 
who introduced Mr. C. E. Johnson of Peer- 
less of America, Inc., who gave a talk and 
demonstration of Peerless products. 


ST. LOUIS CHAPTER 


April 27th—After a brief outline explain- 
ing the special meeting, President Huhn in- 
troduced Mr. Chas. Anderson of the Im- 
perial Brass Mfg. Co. who, together with 
Mr. George Franck, their chief refrigera- 
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lapping —— ready for 
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smooth, open-pored, ott a and free from im- 
bedded abrasive. Try i your next seal and you 7 
always use it. Costs iF 60 for a 4 oz. can. Ask 
your jobber or write us. Distributed by 


GRANAT PRODUCTS CO. 
262 W. 38th St. New York, N. Y. 
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tion engineer, covered the products’ story 
as it concerns their line of tools and fittings, 
with special emphasis on their “Sylpak” 
valves. 

At the conclusion of his talk, Mr. Ander- 
son outlined the rules governing the tube- 
bending contest, after which Secretary 
Plesskott announced that the following in- 
dividuals were present and ready—Messrs. 
Wm. Blanke, E. C. Fix, Page Holliday, 
F. J. Karl, C. Ochs, J. O. Spitznagel, and 
L. L. Vollman. Several other visitors signi- 
fied their desire to enter the contest, after 
this announcement, but not having brought 
their tools, were unable to do so. 

It was explained that the winning non- 
member would have the choice of a paid-up 
membership or any of the valuable mer- 
chandise prizes on display. The chapter 
member finishing highest would receive a 
No. 500C HiLo charging and testing unit, 
and the members finishing next in order, a 
No. 174F Imperial tube cutter, and third 
prize, a 127F Junior tube cutter. 

President Huhn, after having previously 
appointed the necessary judges and time- 
keepers, announced that immediately follow- 
ing the judges’ decision, a drawing would 
take place for three attendance prizes. The 
judges, Messrs. M. Bridges, S. Nill Moehler, 





This tool will eliminate makeshift devices 
for removing troublesome Norge seals, oil- 
thrower rings on Delco and other motors, 
and most sizes of Rotary seals when 
frozen on compressor shafts. 


Constructed of cadmium plated steel, 
this tool is adjustable to all shaft lengths 
and can be adapted to a variety of uses 
other than those mentioned. Ready for 
immediate delivery. If your jobber 
doesn’t carry this handy tool, write to: 


THE CAPSON CO. 


106 Rogers Ave., Brooklyn, N. Y. 
ALLL a eee R= 





June, 1939 











ACTION-AIR 


Gets NEW PROFITS— 
Solves CIRCULATION PROBLEMS 


in Coolers—Sells on Demonstration 


——— 

Nice commissions are yours for sollleg hk 
Action Air System of air circulation in 
coolers. One easy demonstration shows 
users its many advantages. It’s the 
quick answer to dead air spots, freezing 
zones, too much or too little moisture 





by reduced shrinkage and spoilage, by 
less compressor operation and by elec- 
tric ity savings. 

EASY TO SELL, makes new cus- 
tomers, creates repeat business. Get the 
exclusive sales rights in your territory. 










































SYSTEM 


THE BROWN CORP., 650 Bellevue Ave., SYRACUSE, N. Y. 








VIEWS OF ST. LOUIS BENDING CONTEST 


(1) The three winners—left to right—Past Presi- 
dent L. L. Vollman, Vice President E. C. Fix and 
Mr. Wm. Blanke. (2) Front left, Mr. C. Ochs, rear, 
Mr. P. Holliday. (3) On floor, Past President L. L. 
Vollman. Standing behind him, left to right, Judge 
Niel Moehler, Robt. Weickert, Timekeeper, 
Brown and Mr. Chas. Anderson of Imperial Brass. 
(4) Mr. J. O. Spitznagel doing his stuff. 


and R. Weickert, and timekeeper, Mr. Man- 
uel Brown, were then introduced by Mr. 
Anderson. 
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Motor Rewinding 
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Complete stock of rewound stators for 
G. E., Grunow, Majestic and other 
refrigerators for immediate replace- 
ment. Write for prices. 


Berdor Electric Co. 
2317 N. Cicero Ave., Chicago 
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and excessive frosting. Pays for itself 


Write today for attractive proposition. 





Winner of the contest was Mr. Wm. 
Blanke, a non-member who chose the oppor- 
tunity of affiliation as his prize. His elapsed 
time was 22 minutes, 5 seconds; runner-up 
was Vice-president E. C. Fix with an 
elapsed time of 35 min. 35 sec. but with a 
perfect project as his reward. Past presi- 
dent Vollman won the next award, his 
elapsed time, 28 min. 50 sec. The work of 
all other contestants, due to the rules of 
the contest, had been automatically disquali- 
fied. 

The attendance awards in the order of 
their drawing and choice of prizes, were as 
follows: Mr. O. H. Gerken, a single cylinder 
compressor, Mr. Mac Bridges, a slide rule, 
and Mr. Jack Goldberg, a one H.P. Frigi- 
daire thermo-expansion valve. 


CLEVELAND CHAPTER 


March 9th—President W. W. Farr told 
of the joint meeting in Akron, to which all 
chapters located in the state of Ohio had 
been invited. According to Mr. Farr’s re- 
port the chapters were very enthusiastic in 
their attitude toward the proposed construe- 
tion and installation standards for the state 
and all had pledged their cooperation. 

March 23rd—The meeting was devoted to 
a presentation of products manufactured by 
Peerless of America, Inc., and to a show- 
ing of moving pictures taken by Mr. and 








WORLD’S LARGEST 
Hermetic Rebuilders 


MAJESTIC, GRUNOW, GENERAL ELECTRIC 
AND WESTINGHOUSE rebuilding. World's 
largest rebuilders. Prices $30.00 with 18 months’ 
guaranty. Parts for Majestics and Grunows. GE 
floats $2.95. GE Streamliners $2.60. GE Dis- 
charge valves $.50. Westinghouse flapper valves 
$1.00. 1% H.P. Majestic capacitor motors $3.75. 
Write for catalog. % to 3 H.P. new motors— 
40% off. 


G & G GENUINE MAJESTIC REFRIGERATOR AND 


RADIO PARTS SERVICE 
5801 Dickens Ave. - - - - = = = = «= Chicago 
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WEATHER: 


FAIR and COLD 


” 


The ‘‘weather inside a walk-in cooler 
equipped with AUTODRAFT is always right. 
No condensation, no “rainfall drip,’’ proper 
air circulation, uniform temperature in 
every cubic foot. Write for interesting data. 





REMPE AUTODRAFT 


REMPE 





UNIT 
COOLER 
CO., 340 N. Sacramento Blvd., 


Chicago 
Also stocked by Leo S. Bosarge Co., 
315 Spring St., N. W., Atlanta, Ga. 





Mrs. M. W. 
Mexico. 

April 13th—The educational program for 
the evening was provided by the Minneapo- 
lis-Honeywell Regulator Co., who led a dis- 
cussion on the Polartron and other types of 
refrigeration control systems. 

April 27th—The major part of the meet- 
ing was devoted to a demonstration and dis- 
cussion presented by a representative of the 
Detroit Lubricator Co. 
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KANSAS CITY LADIES’ 
AUXILIARY 


N March 14th the ladies of the Kansas 

City Chapter met for the purpose of 
organizing an auxiliary to the chapter. 
There were eleven ladies present and after 
a thorough discussion and description of the 
purposes and objects it was decided that a 
chapter would be formed. 

Officers for the ensuing year were elected 
and those selected were as follows: Presi- 
dent, Mrs. O. R. Irwin; Vice-President, Mrs. 
T. L. Anderson; Secretary, Mrs. A. M. 
Hoover; Treasurer, Mrs. J. P. DeWilde; 
Sergeant-at-Arms, Mrs. H. Andrews; Board 
Members, Mrs. F. A. Thompson, Mrs. R. F. 
Cox and Mrs. H. L. Green. 


Knight during a trip through 
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ELECTRICAL SPECIALTIES 
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In a meeting held March 28th many of 
the details were thoroughly ironed out and 
definite plans laid for the future activity 
of the auxiliary. 

It was decided that the mee tings should 
coincide with those of the men’s meetings 
and the place should be as close as possible 
to provide convenient means of getting to 
and returning from the meetings. 

On April 11th plans were laid for the 
first dinner dance to be held by the auxiliary 
during which the installation of officers 
would take place. 

On May 6th the auxiliary held a dinner 
dance and card party. The officers of the 
auxiliary were introduced by Mr. Jules P. 
DeWilde, president of the Kansas City 
chapter of the R. S. E. S., who acted as 
master of ceremonies. Installation of the 
following officers took place: Mrs. O. R. 
Irwin, president; Mrs. T. L. Anderson, vice- 
president; Mrs. A. M. Hoover, secretary ; 
Mrs. Jules DeWilde, treasurer; Mrs. Har- 
old Andrews, sergeant-at-arms. The officers 
accepted their respective offices with ap- 
propriate speeches. Mrs. T. L. Anderson 
repeated the poem “What Service Men are 
Made Of” taken from the December, 1937, 
R. S. E. S. magazine, which caused a great 
deal of laughter among the men. 


Mrs. James Dunn won the attendance 
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A complete line of 
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packed Gaskets and 
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INDUSTRY BUYS.....CHANNON SUPPLIES 
relazteas H. CHANNON COMPANY 2% 


prize. The guessing contest on a jar of were made of drawing paper, the men’s to 
beads was won by Mrs. R. E. Meeker and _ represent a service man, and the ladies’ to 
Mr. O. R,. Irwin. The prize for the win- represent a refrigerator. 

ning man was donated by Mr. Ernest Tram- Much credit goes to Mrs. Irwin and the 
























KANSAS CITY LADIES AUXILIARY DINNER DANCE AND CARD PARTY 


Combining the installation of officers with a dinner dance featuring several clever innovations, the ladies 
of Kansas City are now definitely organized and off to a great start. 


posh of the Refrigeration Equipment Com- entertainment committee for a very suc- 
pany. cessful party, and for the decorations car- 
The R. S. E. S. A. banner was made of rying out the auxiliary colors, blue and 
crepe paper by the ladies. The place cards white. 
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ALL KINDS OF COILS 


for new installations and replacement 


Our big new free catalog is now ready. In it we list the 
finest products the service man can use. “Thermo” Fin-in- 
tube, coils of all kinds, “Boreas” blower units, cascade 
air-flow pans, the new ice cube maker, and direct expansion 
coils for air conditioning. Write for it on your letterhead. 


MANUFACTURERS FIN COIL COMPANY 


2505-7 So. Pulaski Road 





CHICAGO, ILL. 





HERBERT HALE MARRIED 


ROM information we have just received, 

we learn that Herbert Hale, popular 
member and former secretary of the Cen- 
tral Indiana Chapter, has succumbed to the 
lure of a domesticated life and taken unto 
himself a wife. 

Welcome to the ranks of the benedicts, 
Herbert, and in extending our wishes for 
a long and happy future to you and Mrs. 
Hale we know we are expressing the wishes 
of your many friends. 
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SCHLEMMER NOW WITH 
“SANDY” PRATT 


ECENTLY we received a letter from 

John Schlemmer in which he informs 
us he is now contacting the trade for the 
genial “Sandy” Pratt of the California Re- 
frigerator Company in San Francisco. 

Mr. Schlemmer, it will be remembered, 
was formerly employed by the Rex Refrig- 
eration Service Company, Inc., in Chicago. 
He moved to California in March of this 
year. 

Among other things, he informs us in the 


letter that he is much impressed with the 
appearance of the shops maintained by the 
service companies in California, and with 
their methods of doing their work. Enclosed 
with his letter was a picture of the build- 
ing occupied by Refrigeration Service Com- 
pany, Sacramento, California, and because 





Home of the Refrigeration Service Company in 
Sacramento, Calif. 


it is interesting from the standpoint of its 
beauty and neat appearance, it is repro- 
duced herewith. 

The letter Mr. Schlemmer received with 
the picture from Mr. Holden of the Com- 
pany follows in part: 
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The gasket illustrated was 6 =a: 
made especially for COLD- te 2 
POT replacement. It fits. *} 
ALL JARROW gaskets 2422 


are built to Manufacturers’ 
specifications. INSIST on JARROW gaskets. 








Your nearest Jobber has them. 


JARROW PRODUCTS CORPORATION 


420 N. LaSalle St.. Chicago, Ill. 





SERVICE ENGINEER 


@ Household ELECTRIC SWITCHES Repaired @ 
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GENERAL ELECTRIC— 
MAJESTIC—PENN— 
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Complete 45 Piece 
“12 Point’’ 
Master Socket Set 


Nees t RO) 


Paw 


The biggest value ever offered the 
refrigeration industry. Special car- 
bon steel construction gives maxi- 
mum strength. All parts standard 
Vo” square drive and 

heavily cadmium Q 32 
plated, rust. proof. 


Packed in attractive Com- 
green crystal enamel plete 
steel box. 


Offer Good Until June 20 ONLY 


AUTOMATIC HEATING & 
COOLING SUPPLY CO. 
647 W. LAKE ST. _— CHICAGO, ILL. 


Have you received our new 200 page 
catalog? If not, send for it today! 








Consider AIRCO your 
CANADIAN Stock Room 


Immediately available to supply your re- 
frigeration and air conditioning supplies— 
wholesale only. 


P ARTS A complete line of standard parts 
carried in stock at all times 


E hi d to d 
TOOLS pertcrand faster repair job 
SUPPLIES imercet’ Write for catalog 
AIRCO REFRIGERATION 
PARTS 


708 Aqueduct St., Montreal, Quebec, Canada 








HERMETIC Service "* 
G.E.— Westinghouse and Majestic 


Customers in 37 states had hermetically 
sealed units rebulit or exchanged by us in 
the past year. Complete factory equipment 
for precision rebuilding. One year guaran- 
tee on all rebullt units. Exehange service 

available on most makes and 

models. Write for prices and 


REX descriptive literature. 
REFRIGERATION SERVICE, INC. 


2226 S. State Street CHICAGO 
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“We try to make our work as easy and 
pleasant as possible by maintaining a com- 
pletely equipped shop, which includes a 
steam cleaning plant, lathes, ovens, trucking 
service, etc. 

“Our shop is owner operated, and has been 
since it started over ten years ago. We 
service domestic and commercial refriger- 
ators, making a specialty of sealed unit 
work. 

“During summer months, like others, we 
are quite rushed and this has forced us to 
adopt a queer system during these months. 
We plug up our telephone bell for June, 
July and August, because we get more work 
than we can handle through the front door, 
and this leaves us with no time to answer 
telephone requests. This system has gone 
on for a number of years, but we are in 
hopes that it will not occur again this year.” 
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NEW CATALOGS 
AND BULLETINS 


Tue Cyrus SHANK Company, 625 W. 
Jackson Blvd., Chicago, IIl., enjoys an out- 
standing reputation for quality and fair- 
dealing—one that has continued through the 
years. Only the highest grade materials are 
used in the construction of their products. 
Every mechanical detail is of the most prac- 
tical design for long trouble-free service. 

Unusually close tolerance plus rigid in- 
spections maintained throughout manufac- 
ture and complete testing before shipping 
assure you of a product that will give maxi- 
mum satisfaction. 

Krupp Valves are well known throughout 
the refrigeration field for their advance de- 
sign, high quality and reliability of perform- 
ance. All Cyrus Shank products are guar- 
anteed against defects in material or work- 
manship. 

A new 24-page catalog listing the prod- 
ucts of the company has just been issued. 
To secure your copy write the company 
direct. 





Tue American Brass Co., Waterbury, 
Conn.—A new 24-page catalog elaborately 
illustrated with 75 up-to-date pictures and 
charts has just been published by the 
American Metal Hose Branch of the Ameri- 
can Brass Company covering Seamless Flex- 
ible Metal Tubing. The catalog contains 
complete discussions on the proper use of 
the product for conveying steam, liquids, 
gases; controlling vibration, connecting mis- 
aligned and moving parts, and the part that 
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Seamless plays in product design. There are 
also complete engineering data and specifi- 
cations, with simple installation rules. 





Brass & Copper Sates Company, St. Louis, 
Missouri, announce the complete up to date 
216-page Air Conditioning and Refrigera- 
tion Supply and Equipment catalog. This 
new catalog is just off the press, and con- 
tains the newest and latest items in the re- 
frigeration and air conditioning field. The 
company’s personnel stands at its greatest 
number in the history of the company. The 
Brass & Copper Sales Company are expect- 
ing to have their biggest and busiest season 
and are prepared for this with a large com- 
plete stock. 


Frank Gittetr Co., 8214 Beverly Blvd., 
Los Angeles, Calif., refrigeration supply 
jobbers, present their first catalog to the 
service and installation field. In doing so 
they have chosen a catalog in loose leaf form 
in an effort to help their patrons keep their 
catalog up-to-date with new items and 
prices. 

The binder of the catalog is a standard 
ring type with a durable imitation leather 
cover. It contains 106 pages with plenty of 
space for additions. Supplementary pages 
will be mailed out at regular intervals as 
changes in prices, etc., take place. 
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SOME BENEFITS OF OIL 
SEPARATORS 
OME idea of the amount of foreign mat- 
ter contaminating the _ refrigerating 
gases on commercial installations may be 
had by noting the size of this pile of hard 





Dirt and carbon removed from an oil separator 
after four years of operation. 


carbon and wax removed from an Aminco 
oil separator in use on a one ton SO, system 
for four years. 

Originally the oil separator was applied 
to the system, which had been in service for 
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OIL SLUGGING 
PREVENTED 


by using 


AMINCO 
OIL SEPARATORS 


on Commercial Jobs 











Amongst the direct benefits from the use 
of AMINCO OIL SEPARATORS are 


© Decreased Power Costs 

@ Elimination of compressor breakdowns 
® Saving of oil—cleaner oil 

e Better refrigeration 


resulting from 


Efficient Baffling 

Stronger Floats 

Special separator for “Freon” 
Insulated Shells 

Shells of homogenous metal 
Capacities from % to 120 tons 


For those interested in better commercial 
refrigeration we have prepared a series 
of Questions and Answers on the sub- 
ject of Oil Separators. Your copy is free 
for the asking. 


AMERICAN INJECTOR CO. 


Manufacturers of 


Aminco Refrigeration Specialties includ- 
ing Expansion Valves, Water Valves, 
Snap Action Valves, Oil Separators, De- 
ew ogg High Side (Replacement) 
Ploats, Two Temperature Valves, Throt- 
tling Valves, etc. 


1481 14th Ave., Detroit, Mich. 
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GENERAL ELECTRIC U. S. RADIO 


WESTINGHOUSE SERVEL 
MAJESTIC GIBSON 
CROSLEY COLDSPOT 


12 to 18 Months Guarantee 
Write for Attractive Prices 


ALSO REPAIR OF 


AUTOMATIC EXPANSION VALVES 
MODERN TYPE DOMESTIC COLD 
CONTROLS 


WATER VALVES 

HIGH AND LOW SIDE FLOATS 
WATER COOLED CONDENSERS 
COMPRESSOR OVERHAUL 











CAPITOL CITY MFG. CO. 
rene Manor 
LANSING - - MICH. 











Immediate Delivery on 
Replacement Parts for Electric 
Motors and Fans 


Motor Parts... armatures... Fan Parts... all 
bearings . . . brushes . . . brush J parts including ar- 
holders and springs . . . cent. { matures... fields 
switches . . . commutators . regulators . . 

oil rings and cups. . . short cir: blades . . » oscil- 
cuitors . . . thrust washers. lating parts. 


Always give complete name-plate heading or send 
sample. We will send catalog with your first or- 
der. Order on your business letterhead. 


COMPLETE ELECTRIC SUPPLY CO. 


526 W. Van Buren, Chicago 











COLD CONTROLS & 
EXPANSION VALVES 


repaired or exchanged 

at the following prices, F.0.B. Chicago 
Automatic Expansion Vaives (All Makes). -S{. 25 
Thermostatic Expansion Vaives,........... oo 
Automatic Water Valves...............00. +4 
Domestic Cold Controls (Modern Type)... 2.00 
Commercial Controls (Temp. or Pressure)... 2.50 
Commercial Dual Controls................ 3.00 

ALL WORK GUARANTEED FOR 90 DAYS 

Write for quantity prices 


NEW DUTY 
2424 Irving Park Blvd., CHICAGO 











June, 1939 








several years, to prevent oil slugging. Dur- 
ing the four year period of operation the 
formation of hard carbon was prevented and 
the accumulation carried by refrigerating 
gases was trapped and kept out of circula- 
tion. 

One definite benefit resulting from the use 
of the oil separator on this system was that 
it ran absolutely trouble-free for four con- 
secutive years. It is not difficult to imagine 
the damage that might have been caused to 
expansion valves and compressor parts had 
the amount of trapped carbon and wax 
stayed in circulation in the system. 

From the angle of benefit to the service 
engineer who had charge of this installation 
we learn that the customer is now thor- 
oughly imbued with the necessity of using 
oil separators. Several new installations 
were given the service-man because of satis- 
factory performance of the system in which 
the original oil separator was installed. Origi- 
nally the job had previously cost a young 
fortune in repairs and delays due to shut- 
downs. 

When weighed, it was found that the vol- 
ume of carbon and wax was slightly in ex- 
cess of a quarter of a pound, more than 
sufficient to have caused losses far in excess 
of the original cost of the oil separator. 

Aminco Oil Separators are manufactured 
in Detroit by American Injector Company 
and are on sale at leading jobbers every- 
where. 


SSS 


TWO NEW FLARE NUT 
WRENCHES 


T has often been necessary for the Re- 

frigeration Service Man to purchase three 
or four flare nut wrenches in order to get the 
sizes he requires and in the combination he 
usually needs. 

Here are two new wrenches developed ex- 
pressly for refrigeration service work, pro- 








DOUBLE END FLARE NUT WRENCH. 


viding the four usually required sizes on two 
handles. One of these tools has a 34 inch 
and a 1 inch wrench opening—the other has 
a 7% inch and a 1% inch wrench opening. 
The handles are built to give a good firm 
hand grip and leverage, and the heads are 


THE REFRIGERATION 





pe! 
wit 
or 

ica 
ing 
sta 
fro 
wit 
sea 


on 
int 
for 
ac 
tio 


po 
bee 





Dur- 
. the 


and 
iting 
ula- 


use 
that 
con- 
gine 
d to 
had 


wax 


vice 
tion 
hor- 
sing 
ions 
itis- 
hich 
‘igi- 
ung 
hut- 


vol- 

ex- 
han 
2eSS 


red 


Ty- 


ree 
the 





specially designed to provide maximum 
strength with minimum wall thickness. 
These compact heads and double hexagon 
openings enable their use in extremely lim- 
ited working quarters. Great care has been 
teken to broach the openings accurately in 
order to prevent wear on the soft brass nuts 
usually encountered. For further informa- 
tion address Snap-on Tools Corporation, 
Kenosha, Wisconsin. 


SSS 
NEW STEAM GENERATOR TUBE 
(Continued from page 26) 


per square inch. It is provided at one end 
with two heavy electrical terminals, welded 
or sealed directly into the glass. The chem- 
ical-resistant glass is capable of withstand- 
ing mechanical stress and will also with- 
stand being transferred instantaneously 
from cold to boiling water, or vice versa, 
without cracking. Another threaded pipe is 
sealed into the opposite end of the envelope 
as a steam outlet. Resistance wire coiled 
on an insulating core occupies most of the 
interior of the heater, leaving, in fact, space 
for but five ounces of water at a time. This 
accounts for the fast initial steam genera- 
tion. 

The generator may be used for many pur- 
poses for which either no steam supply has 
been available or where the economy or con- 
venience of the new method of steam gen- 
eration is outstanding. The steam generated 
by the new device may be used for the steri- 
lization of dishes, glassware, instrumenis, 
utensils, clothinz, cloths, toilets and furni- 
ture. It may be used in the process of 
steam distillation often necessary in chem- 
ical laboratories and in small chemical 
plants. It will furnish a convenient steam 
supply for pressure cookers and small steam 
ovens, and can be used to supply industrial 
steam for other small-scale processes. Used 
as a still, it could produce on short order 
limited supplies of distilled water for drink- 
ing, for gerages in isolated places, or for 
medicinal purposes. The generator can be 
used to raise the temperature of water to 
boiling, for dishwashing or for general use 
as a domestic hot water supply in dwellings. 





RATING TABLE 


BN cagn sescn osha WL.-740-1 WL-740-2 WL-740-3 
OURO a. « 6 5:5:0%0:0\010 2000 1500 1000 
EEE Se. 105-125 105-125 105-125 
Capacity (pounds of 

water per hour)... 5.7 4.2 3.46 


Steam Temperature at 
Outlet (degrees 
Fahrenheit) ...... 350 300 
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You'll like to buy 
from Airo Supply’ 


Because AIRO gives 


@ Speedy Service 
@ LOW PRICES 
@ QUALITY MERCHANDISE 


@ DEALER PROTECTION 


PLUS A FRIENDLY WAY OF DOING 
BUSINESS YOU WILL LIKE 


for REFRIGERATION 
& Air Conditioning 
PARTS-TOOLS -SUPPLIES 


AIRD cx 


SUPPLY COMPANY 
27232. = ASHLAND AVE, 
cricaco. MD PLLINOTS 


Rate: Iwo Dollars for fifty words or less. 
30 cents for each additional ten words or less. 















































COMMERCIAL LINE REFRIGERATOR 
DISPLAY CASES—Walk-in coolers and retrig- 
erators; also, direct-draw mechanically-cooled beer 
coolers. Sell with Ehrlich compressors or with 
any other make. Attractive discounts; also fi- 
nancing arrangements to help sell. 70 years in 
business. Write for full information. Ehrlich 
Refrigerator Mfg. Co., St. Joseph, Mo. 





POSITION WANTED—Installing new or serv- 
icing old refrigeration equipment. I am a graduate 
of Utilities Engineering Institute and have had 
more than a year of experience in servicing, re- 
pairing and installing both commercial and domes- 
tic seltigeretion equipment as spare time work. 
I am also an ex>erienced electrician, at present 
employed by a Utility Company but prefer the re- 
frigeration business. Address Box 101, THE RE- 
FRIGERATION SERVICE ENGINEER, 435 N. 
Waller Ave., Chicago, I'l. 





POSITION WANTED—Anmbitious young man, 
age 28, mechanically inclined, high school graduate 
and a practical course in air conditioning and re- 
frigeration, desires opportunity in air conditioning 
end refrigeration field. Leonard Eseltine, Bristol, Vt. 
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SAFEGUARD SATISFACTION BY USING 





Genuine UNIVERSAL COOLER Parts 





When you use genuine UNIVERSAL COOLER replacement parts you not only 
give your customer a more efficient, reliable job, but also eliminate repeat 
calls and cut service costs. 

Why? Because genuine UNIVERSAL COOLER parts are made by the manu- 
facturer of the original equipment. They are engineered and built to the same 
high standards of quality and performance. They incorporate the latest refine- 
ments and improvements. 

Genuine UNIVERSAL COOLER parts are stocked by thirty-nine of the country’s 
leading jobbers. If your jobber does not carry genuine UNIVERSAL COOLER 
parts, write for the name of the nearest authorized UNIVERSAL COOLER 
jobber today. 


SEE OUR NEW ALUMINUM REPLACEMENT EVAPORATOR NOW ON DISPLAY 
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UNIVERSAL COOLER CORPORATION 


DETROIT ° MICHIGAN 
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BIND— your copies of 


THE REFRIGERATION SERVICE ENGINEER 
for Future Reference 





ALL COPIES ARE PUNCHED TO FIT THIS BINDER 














NO 
ING MARGIN 
BINPEQ UIRED. 


Every issue of this magazine will 
have valuable information which you 
will want to retain for future reference. 

Here is a handy, substantial binder 
that permits you to add each copy 
readily as it is received. The binder 
is so constructed that regardless of the 
number of issues, every page lies flat 
and is easily read. 
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EVERY pp, 
ABSONES _ ae 
SOLUTELY Fiat. 






Holds twelve issues—an entire year’s 
supply. No hunting around for lost 
or missing issues. The entire year’s 
edition is always handy. 

The name of the magazine is attrac- 
tively stamped on the cover in gold. 


HOLDS TWELVE COPIES 
Only $1.25 Postpaid 


THE MECHANISM 


Ww — Receptacle for Extra Wires 


It’s simple — here is how it works 


Each issue is locked in place with 


spring wire. It takes only an instant 
to add an issue. Reserve supply of 


extra wires for future issues is kept in 
the back-bone of the binder. File your 
copies promptly as received. 


Send Your Remittance of $1.25 to 
THE REFRIGERATION SERVICE ENGINEER 


433 NORTH WALLER AVE. 


CHICAGO, ILL. 
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@ Refrigeration Engi- 
neers and Service Men! 
Treat yourself to the 
“unusual experience” 
of reduced service 
costs! Your Parts Job- 
ber will tell you that 
the best way to do so 
is to switch to A-P Ther- 
mostatic Expansion 
Valves on all installa- 
tions. For A-P Valves 
have long ago proved 
this Dependability on 
every type and size of 
Air Conditioning and 
Refrigeration. 


“No Valves 


RETURNED or REMOVED . 
Since changing to Ap) 


@ The busy repair and 
parts shop of “All 
Makes Refrigeration 
Sales & Service, Inc.” 





Model 205 — Thermo- 
Ap) static Expansion Valve 


@ Refrigeration Parts Job- 
bers, Who Recognize Qual- 


ity, Stock A-P Controls 











fore Phones {LBO ROTH FRED ROTH 
KEYSTONE 2406-7 Heme Phones} “ind 1482 Sheldrake 1575 


i — a 
ay ALL MAKES REFRIGERATION 
‘a SALES a SERVICE, INC. 


General Bectrtc — Electelux — Copeland — Commercial — Domestic — Air Conditioning 
Sales — Service — Imstallotca — Rebuilding 


February 1, 1939 

Automatic Products Company 
2450 North 32nd Street 
Milwaukee, Wisconsin 
Attention: Mr, EB. A. Vallee 
Dear Mr. Vallee: 
Some time ago we started using A-P expansion valves 
exclusively and since that time have had no valve 
returned and not one removed for any reason from 
any installation, 
This is the first times we have ever had an experience 
like this and we feel happy ahout it, of course, 
because it reduces our service expense, 

Very truly yours, 


T (i SERVICE 


President & Treasurer 





MEMBERS: NORTH SIDE Contactors Association. ce Ha fe Pee Annee | 





s 


@ Mr. Fred H. Roth 
President & Treasurer 










AUTOMATIC PRODUCTS coma 


NORTH THIRTY=SECOND STREET 
MiLwauKee ® Wisconsin 
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MODEL VA 


PEERLESS 


Uber. Aetion 
THERMAL 
EXPANSION 
VALVE 
SAFETY SEALED 


IN METAL CANS ne 


NEW PEERLESS VALVE 


REMOVABLE ORIFICE CARTRIDGE—BY USING THE PROPER SIZE ORIFICE CARTRIDGE YOU 
CAN MATCH THE MODEL V OR VS VALVE TO THE COIL AT THE TIME OF INSTALLATION. 


MODEL V THERMAL EXPANSION VALVE MODEL VN THERMAL EXPANSION VALVE 
WITH INTERCHANGEABLE ORIFICE CARTRIDGE NON-ADJUSTABLE SUPERHEAT 
For those ‘hard to handle” jobs, the new Peerless Peerless Model VN Valves conform to specifications 
Model V is pacing the field. It combines highly for factory-engineered refrigeration products. Maxi- 
successful past performance with advanced engi- mum coil efficiency is assured by a predetermined 
os It is aoe — fo mee the valve to superheat. It cannot be adjusted in the field. 
uipmen si 
CARTRIDGE. sisnsinianiaiaee a MODEL VA AUTOMATIC EXPANSION VALVE 
MODEL VS THERMAL EXPANSION VALVE ADJUSTMENT RANGE 20” VAC. TO 30 LB. GAUGE 
Peerless has designed the Model VA Valve for small 
WITH INTERCHANGEABLE ORIFICE CARTRIDGE evaporators, ee cmt coolers and jobs of similar 
For those fussy small jobs, choose Model VS Valves. capacity. Its fundamental purpose is to feed re- 
They are ideal for places where space is at a pre- frigerant into the evaporator in correct proportions 
mum, yet requiring a man-size performance. The to maintain maximum evaporator efficiency without 
price offers a great saving. frost-back to the compressor unit. The flow of the 
Use The Proper Size Orifice Cartridge. refrigerant is stopped during the off-period. 


ASK YOUR JOBBER FOR DETAILS, OR WRITE FOR OUR CATALOG 


PEERLESS OF AMERICA, INC. 


MIDWEST FACTORY, GENERAL OFFICES—515 W. 35TH STREET, CHICAGO 


NEW YORK FACTORY PACIFIC COAST FACTORY SOUTHWEST FACTORY EXPORT DIVISION 
43-20 34th STREET 3000 SOUTH MAIN STREET 2218 N. HARWOOD ST. P. O. BOX 636 
LONG ISLAND CITY LOS ANGELES, CALIF. DALLAS, TEXAS DETROIT. MICH. 
























































ne] Right Bonney 


Tool for Evety Puypose 


NO matter what your refrigeration service 
tool requirement may be, you're sure 
to find the right tool in the Bonney Line. 





Designed especially for refrigeration work 
and made of the finest steels obtainable, service 
men everywhere recognize them as ‘The Finest 


That Money Can Buy.” 


See your jobber or write for complete catalog. 
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